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L. INTRODUCTION

This Preliminary Assessment/Site Inspection Report for the Carpenter and Snow Creek Mining
Complex Site (CERCLIS ID#MTD0001096353) located near Neihart, Montana, was prepared by
Pioneer Technical Services, Inc. (Pioneer), for the Montana Department of Environmental
Quality/Environmental Remediation Division (MDEQ/ERD) This report satisfies the prov1$1ons
of Phase IV, Task H of the MDEQ Contract No. 430005, Task Order No. 18, and is pursuant to -
U.S. Environmental Protection Agency (EPA)MDEQ Multi-site Cooperative Agreement
#V008430-01. This task order requires Pioneer conduct a Comprehensive Environmental -
Response, Compensation, and Liability Act (CERCLA) combined Preliminary Assessment

- (PA)/Site Inspection (SI) at this site. The PA/SI was completed in four phases: Phase I included

the site history report and the sampling and analysis plan; Phase II included sampling and the.

sampling activities report; Phase III included the analytical results report; and Phase IV includes . -

the ﬁnaJ PA/SI report a compxlanon of Phases I through III w1th MDEQ comments 1ncorporated

The reqmred PA forms are included in append1ccs the CERCLA eligibility questxonnalre is

presented as Appendix A, the latitude and longitude calculation worksheet is presented as

~ Appendix B, and the EPA Region VIII PA worksheet is presented as Appendix C.-
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II. SITE HISTORY

1.0 SITE INSPECTION OBJECTIVES

- Acquisition of additional information through sampling may be necessary to accurately
characterize sources at the site, to define migration pathways and releases, and to assess potential
human and environmental targets. The purposes of sampling during a SI are to address
hypotheses regarding contaminant sources or contaminant migration pathways, acquire data
necessary to attribute contamination to the site, collect or document data for significant migration
pathways, and provide thorough documentation of site and receptor information necessary to

support a hazard ranking system (HRS) scoring.

The specific PA/SI objectives at the Carpenter and Snow Creek Mining Complex Site are listed

Determine background soil, groundwater, and surface water concentrations in accordance
with HRS guidelines;

Document potential sources of contamination;

Collect additional on-site and off-site groundwater data from existing wells;

Document targets for the groundwater, surface water, soil exposure, and air pathways,
including drinking water intakes/wells, fisheries, threatened/endangered species habitat,
and wetlands;

Determine if any nearby drinking water wells are exposed to Level /Il contamination;

Determine if nearby fisheries are exposed to Level Il contamination; and

Upon MDEQ written request and approval, evaluate the potential for the site to be listed
on the National Priorities List (NPL) by conducting a preliminary HRS scoring.

2.0 SITE DESCRIPTION

2.1 LOCATION

The Carpenter and Snow Creek Mining Complex Site is located northeast of Neihart, Montana
{Figure 1), and consists of abandoned and inactive hardrock mine sites that produced gold, silver,
lead, zinc, and copper (Pioneer, 1994b through g and Pioneer, 1993a through h). The site is
reached by traveling from Great Falls, Montana, south (approximately 55 miles) on Highway 89
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towa.rd Nerhart Approximately one mile north of Neihart, Carpenter Creek mtersects Belt
Creek. At the confluence, there is a gravel road (Forest Road 3323) which travels along
Carpenter Creek toward the northwest. This road accesses all of the mine sites. The site
boundary includes the entire drainage basin of Carpenter Creek, which includes the Snow Cre
drainage basin. -Aerial photographs of the Carpenter and Snow Creek Mining Complex Site a
located at the MDEQ/Abandoned Mine Reclamation Bureau (AMRB). The site contains priv
_ mining claims within the U.S. Department of Agnculture/F orest Service (U SFS), Lewis and
Clark National Forest

" The Neihart mining district includes the Carpenter and Snow Creek Mining Complex Site, as
well as several mine sites closer to Neihart that are not within the basin. The MDEQ/AMRB

~ database of mine sites lists a total of 96 mines in the Neihart mining district, at least 21 of whi
are located within the site boundary. Several possxble contarmnant sources include mining
wastes at the following snes : :

1)
2)

3)

4

5)

6)

‘the Hutch_inson Mine Site (50 feet from Snow Creek);

the Snow Creek Mill Site (along Snow Creek);

the Lexmgton No. 4 (includes Lexmgton No. 3) Mine Site (100 feet from an unnamed
tributary of Snow Creek), ' _

the Rrpple Mmes (mcludes Ripple No. 1, No. 2, No. 3, and No. 4) Slte (at least 100 fe
from an unnamed tributary of Snow Creek); '

the Upper and Lower Rebellion Mine Site (in an unnamed tributary of Snow Creek);

the Emma Mine Site (in thaw Creek);

The above six sites were mvesngated in 1994 by Ploneer personnel dunng the MDEQ/AMRE
Hazardous Materials Inventory (see Flgure 2). :

.
8)
9
10)

11)

12)

the Big Seven Mine Site (in an unnamed tnbutary of Snow Creek),

-the Baker Mme Site (adjacent,-ro Mackay Creek);

the Vilipa Mine Site (in Mackay Creek);

 the Carpenter Creek Tailings Site (in Carpenter Creek);

the Silver Dyke Mill Site (50 feet to Squaw Creek);

the Silver Dyke Tailings Site (in 'Carpente'r'Creek_);'
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13)  the Sllver Dyke Adit Site (in Squaw Creek) and
; _14)_- the Sherman No 2 (Northeast and Southwest) Mme Sxte (adjacent to Burg Creek)

~ The above eight sites were 1nvesngated in 1993 by Pioneer personnel durmg the MDEQ/AMRB
Hazardous Matenals Inventory (see Flgure 2) : _

_ 15)' .. the IXL Eureka Mines Slte (in an unnamed tnbutary of Snow Creek), _
16) .. the Lucky Stnke Mine Slte (adjacent to an unnamed mbutary of Snow Creek)
- _ 17) the Comucopra-Ontano Mmes Site (rn an unnamed tnbutary of Snow Creek),
18) the Benton Mme Site (m an unnamed mbutary of Snow Creek), |
19) | the Black Diamond Jay Mine Sxte (adJ acent to an unnamed tnbutary of Snow Creek)
20)- ~ the Cowboy Mine Site (adjacent to Lucy Creek) and |
_' 21) | the Haystack Creek Mme Srte (m Haystaek Creek)

The above seven srtes were mvesngated dunng the 1995 MDEQ/A.MRB Ha.zardous Matenals
Inventory, however data was collected aﬁer this investigation.

The site is lo_cated in Township 14'North, Range 8 East, Sections 9, 10, 11,13, 14, 15, 16, 17, 19,
20, 21, 22, 23, 27, and 28 of Cascade County, Montana. The geographic coordinates at the
 intersection of Snow Creek and Carpenter Creek (downgradient of all sites) are: 46° 57" 41.89"
North latitude and 110° 43' 33.46" West longitude. The entire drainage basin area is estimated at

5,000 acres. The acreage of the disturbed area has been estimated for the following’ specrﬁc sites:

Snow Creek Mill Site, approximately 0.25 acre; Lexington No. 4 Mine Site, approximately 1
acre; Ripple Mine Site, approximately 3 acres; Upper and Lower Rebellion Mine Site,
approximately 5 acres; Emma Mine Site, approximately 0.25 acre; Big Seven Mine Site,
-approximately 11.5 acres; Baker Mine Site, approximately 0.5 acre; Vrhpa Mine Site,
. approXimately 6 acres; Carpenter Creek Tarhngs Site, approximately 15.6 acres; Silver Dyke
- Mill Site, approximately 16 acres; Silver Dyke Tailings Site, approximately 4 acres; Silver Dyke
* Adit Site, approximately 4 acres; and Sherman No. 2 (Southwest), approximately 0.14 acre (see
Figures 4 through 16). The acreage of other mme sites in the area has not been determined.

ZZQ__ERLTIQN&_ESJDLX

Claims were located in the area as early as 1883 and mining began in the area as early as 1897.
The major mining operations ended by 1950. The Silver Dyke Mill Site probably flumed tallmgs

s to create both the Carpenter Creek Tailings Site, present since 1935, and the Silver Dyke Tailings

Site. The 50_0_-t_bn (per day) ﬂotatio_n mill at the Silver Dyke Mill Site was.built in 1921 to handle |
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1,000,000 tons of ore; the mill was upgraded to 950-ton (per day) in 1926. The mill at the Bi
. Seven Mine Site was a 100-ton (per day) flotation mill that was remodeled to a 150-ton (per ¢
mill in 1943. Most mines were worked sporadically during the five decades of mining (Pione
1994b through g and Pioneer, 1993a through h).

2.3 PREVIOUS SAMPLING
A g_reat deal of investigétion and sampling has been performed at the Carpenter and Snow Cre

' Mining Complex Site. Previously collected waste rock, tailings, groundwater, surface water,
" soils, and sedunent data at the site required evaluatlon for completencss and usability for HRE

scoring.

f

2.3.1 1994 MDEQ/AMRB Hazardous Materials Inventory Investigation |

2.3.1.1 Hutchinson Mine Site

The Hutchinson Mine Site was sampled in June 1994, by Pioneer for the MDEQ/AMRB. Th:
‘slope of the site was approximately 20 degrees. Access was gained on a four-wheel drive (4V
road with no restrictions. There were approximately 130 cubic yards of vegetated waste rock

located in one dump; no sample was collected because the dump was revegetated and
approximately 50 feet from Snow Creek. The waste rock was uncontained and had a low pH
(5.0). There was one flowing adit (07-177-AD-1) on-site that was sampled; pH was 5.74 and
flow rate was estimated at 5 gallons per minute (gpm). There was no background soil sample
collected because there was no on-site source material collected (Pioneer, 1994b). Sample
locations are presented in Figure 3 and sample results are presented in Table 1. '

There was no upgradient groundwater sample collected to compare to the adit discharge. Inst
the adit discharge sample was compared with drinking water Maximum Contaminant Levels -
(MCLs), the maximum permissible level of a contaminant in water which is delivered to any
ofa pubhc water system; no MCLs were exceeded.

2312 SnQvLCrssk.MnLSn:

The Snow Creek Mill Site was sampled in July 1994, by Pioneer for the MDEQ/AMRB. The
slope of the site was approximately 10 degrees. Access was gained on a 4WD road with no
restrictions. There were approximately 183 cubic yards of mostly unvegetated tailings in thre
areas (a deteriorating 16.5 foot diameter wood vat and two uncontained piles) that were
composited and sampled (07-505-TP-1). The tailings were approximately 10 feet from Snow
Creek; the tailings had a pH from 5.4 to 7.1. Paired surface water and sediment were sample:
upstream and downstream in Snow Creek (07-505-SW-2/SE-2 and SW-1/SE-1, respectively)
Flow rate was measured at 1.74 cubic feet per second (cfs) and pH was 8.55 upstream and 8.
‘downstream. A background soil sample was collected near the Ripple Mine (07-163-SS-1)
because of proximity of the two sites (Pioneer, 1994c) Sample locations are presented in Fig

4 and sample results are presented in Table 1.
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Antimony, copper, lead, mercury, silver, and zinc were elevated at least three times above

- background concentrations or above the detection limit, if background was niot detected, in the
' tailings. Cyanide was reported at 3.5 ppm; there is no background concentrations of cyanide to -

compare this to because cyanide is not naturally occumng There were no elevated levels of

meta]s n surface water or sedunent

2.3.1, 3 L;xmg];gn NQ, _M_LS_U_Q

~ The Lexmgton No. 4 Mine Site (which includes the Lexmgton No. 3) was sa.mpled in June 1994,
by Pioneer for the MDEQ/AMRB. The slope of the site was approximately 28 degrees. Access.
to the site, via a 4WD road, was restricted because of a locked gate. There were approximately
6,600 cubic yards of mostly uncovered waste rock in two dumps that were composited and
- sampled (07-167-WR-1). The dumps were uncontained; however, there was no surface water in
proximity to the site. There was one flowing adit which ran over and adjacent to the lower
dump. The adit discharge was sampled at the mouth (07-167-AD-1) and after flowing over and
around the dump (07-167-SW-1). The sample at the adit mouth had a pH of 7.94 and an
. -estimated flow rate of 18 gpm. The lower sample had a pH of 6.68 and an estimated flow rate of
15 gpm. A background soil sample (07-163-SS- l) was collected near the Ripple Mines Site '
- because of the proximity of the two sites (Pioneer, 1994d). Sample locatlons are presented in
- Figure 5 and sample results are presented in Table l

Antlmony, arsenic, cadmium, copper, lead, mercury, silver, and zinc were elevated at least three
times background concentrations or above the detection limit, if background was not detected, in -
waste rock. There was no upstream surface water to compare to downstream surface water.
There was no upgradient groundwater to compare to the adit discharge; however, cadmlurn
exceeded the MCL and lead exceeded the actlon level. :

2314&nnle.Mmes_Sn§

The Ripple Mines Site (includes the Rlpple No. 1, No 2 No 3, and No. 4) was sampled in June
1994, by Pioneer for the MDEQ/AMRB. The slope of the site was estimated at 28 degrees.
Access to the site was gained on a 4WD road with two locked gates. There were approximately
6,100 cubic yards of uncovered waste rock in three dumps that were composited and sampled
(07-163-WR-1 and 3).. The waste rock was uncontained and located in intermittent drainages;

- however, there was no surface water on-site, other than adit discharges. There were four

discharging adits on-site and all were sampled at the mouth of each adit (07-163-AD-1A, -1B, -2,
and -3). Sample 07-163-AD-1A had a pH of 3.66 and an estimated flow rate of 7 gpm; sample
07-163-AD-1B had a pH of 6.64 and an estimated flow rate of 4 gpm; sample 07-163-AD-2 had
a pH of 6.86 and an estimated flow rate of 3 gpm; and sample 07-163-AD-3 had a pH of 5.85 and
an estimated flow rate of 5 gpm. Three of the four adit discharges (07-163-AD-1A, -1B, and -2)
“flowed over the dumps and joined together; a water sample (07-163-SW-1) was collected at the
point of confluence and the pH was 3.82. The background soil sample was collected (07-163-
-~ §S-1) near the site (Ploneer, 1994e). Sample locatlons are presented in Flgure 6 and sample
results are presented in Table 1. : '
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Arsenic, barium, cadmium, copper, lead, mercury, silver, and zinc were elevated at least three
times background concentrations in waste rock. There was no upstream surface water to
“compare to the downstream water sample (combined adit discharges); however, the MCL for
cadmium and the action level for lead were exceeded in this sample. There was no upgradient
groundwater to compare to the discharging adits; however, the MCL for arsenic was exceeded
one sample (07-163-AD-1A), the MCL for cadmium was exceeded in two samples (07-163-Al
1A and -3), and the action level for lead was exceeded in two samples (07-163-AD-1B and -3).

23.1.5 er and Lower Rebelli

The Upper and Lower Rebellion Mine Site was sampled in June 1994, by Pioneer for the
MDEQ/AMRB. The site slope was approximately 23 degrees. Access to the site was on a 4W
road; a locked gate exists 0.5 miles below the site. There were approximately 64,920 cubic yar
- of mostly uncovered waste rock in six dumps that were composited and sampled (07-157-WR-
and 2 and 07-158-WR-1). The uncontained waste rock was located in a tributary of Snow Cre:
There were three discharging adits (07-157-AD-1 and 2 and 07-158-AD-1) that were sampled.
Sample 07-157-AD-1 had a pH of 3.65 and an estimated flow rate of 20 gpm; sample 07-157-
AD-2 had a pH of 3.57 and an estimated flow rate of 8 gpm; and sample 07-158-AD-1 hadap
of 6.14 and an estimated flow rate of 25 gpm. The three adit discharges (07-157-AD-1 and 2 ¢
07-158-AD-1) flowed over the dumps and joined together; a water sample (07-157-SW-1) was
collected at the point of confluence and the pH was 4.65. The background soil sample from th
- Ripple Mines Site (07-163-SS-1) was used for this site because of the proximity of the sites
-(Pioneer, 1994f). Sample locations are presented in Figure 7 and sample results are presented

Table 1.

Ant_:mony, arsenic, barium, cadmium, copper, lead, manganese, mercury, silver, and zinc were
elevated at least three times background concentrations or above the detection limit, if
background was not detected, in waste rock. There was no upstream surface water to compare
-the downstream surface water (combined adit discharges); however, cadmium exceeded the M
and lead exceeded the action level in this sample. There was no upgradient groundwater samp
to compare to the adit discharges; however, cadmium exceeded the MCL and lead exceeded tk.
-action level in all three adit discharge samples. o

2.3.1.6 Emma Mine Site_

The Emma Mine Site was sampled in June 1994, by Pioneer for the MDEQ/AMRB. The site
slope was approximately 22 degrees. Access to the site was on a maintained dirt road with no
restrictions. There were approximately 520 cubic yards of uncovered waste rock in three dum
two of the dumps were composited and sampled (07-144-WR-1). The uncontained waste rock

~ was located in Squaw Creek. Paired surface water and sediment samples were collected
upstream and downstream in Squaw Creek (07-144-SW/SE-2 and 1, respectively). The
background soil sample from the Ripple Mines Site (07-163-SS-1) was used for this site becat
" of the proximity of the sites (Ploneer, 1994g). Sarnple locatmns are presented in Figure 8 and

. sample results are presented in Table 1.
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Antimony, arsenic, cadmium, copper, lead, manganese, silver, and zinc were elevated at least
three times background concentrations or above the detection limit, if background was not
detected, in waste rock. There were no compounds elevated in downstream surface water
relative to upstream, however, copper and silver were elevated at least three times upstream

concentrations in downstream sediment. -
2.3.2 1993 MDEQ/AMRB Hazardous Materials Inventory Investigation
£ 23.2.1 Big Seven Mine Site

The Big Seven Mine Site was sampled in May 1993, by Pioneer for the MDEQ/AMRB. The
slope of the site was approximately 20 to 25 degrees. ' Access was gained on a maintained road;
there was a locked gate. There were approximately 2,580 cubic yards of mostly uncovered
. tailings in two piles (TP-1 and 2) and one wet impoundment (TP-3) that were composited and -
sampled (07-156-TP-2, TP-3A, and TP-3B). All tailings were uncontained and in the one-year
floodplain of an unnamed tributary of Snow Creek. There were approximately 25,800 cubic
yards of uncovered waste rock located in four dumps that were composited and sampled (07-156-
'~ WR-1, 2, 3, and 4). The unnamed tributary ran through uncontained waste rock. Other
potentially hazardous materials on-site included two empty 300 gallon above ground tanks,
assorted lab chemicals, two old transformers which appeared not to have leaked, two 30 gallon
drums labelled potassium and amy/xanthate, and one 50 gallon drum with unknown contents.
Paired surface water and sediment samples were collected upstream and downstream of the .
~ tailings (07-156-SW/SE-1 and 4, respectively). The upstream surface water had a pH of 5.86 and
a flow rate of 1.45 cfs, and the downstream surface water had a pH of 4.09 and a flow rate of
0.106 cfs.” In addition, a surface water sample (07-156-SW-2) was collected upstream of some of
the waste rock, and a sediment sample (07-156-SE-5) was collected below the entire site prior to
the confluence with Snow Creek. There was one discharging adit (07-156-SW-3); pH was 6.63
and the flow rate was 0.06 cfs. The adit discharge entered the unnamed tributary. A background
soil sample was collected (07-156-SL-1) on-site (Pioneer, 1993a). Sample locatrons are
presented in Figure 9 and sample results are presented in Table2.

Antimony, arsenic, cadmium, lead, rnanganese mercury, and zinc were elevated at least three
times background concentrations or above the detection limit, if background was not detected, in
* tailings. Cyanide was not detected in tailings. 'Antimony, arsenic, cadmium, lead, manganese,

and zinc were elevated at least three times background concentrations or above the detection
‘limit, if background was not detected, in waste rock. There was no surface water sample
- upstream of the entire site; however, comparing mid-site surface water and sediment samples

(07-156-SW-2/ 07-156-SE-1) to downstream samples (07-156-SW-4/SE-5) showed that iron,

nickel, zinc, and manganese were elevated at least three times upstream concentrations in

downstream surface water; and barium, mercury, manganese, and nickel were elevated at least
‘three times upstream concentrations in downstream sediment. There was no upgradient
* groundwater sample to compare with the drschargmg adit; however, cadrmmn and nickel (not
attributable to the site) exceeded MCLs o S : :



2.3.2.2- Baker Mine Site

The Baker Mine Site was sampled in July 1993, by Pioneer for the MDEQ/AMRB. The site
slope was approximately 20 degrees. The site was accessed on a 4WD road with no restrictio:
There were approximately 420 cubic yards of uncovered waste rock in two dumps that were
~ composited and sampled (07-180-WR-1). The uncontained waste rock was adjacent to two sn
unnamed tributaries to Mackay Creek. There were no surface water or sediment samples
collected because the site was small in comparison to the Vilipa site discussed in the following
_section. The background soil sampie from the Silver Dyke Adit Site (07-135-SS-1) was used
~ this site because of the proximity of the two sites (Pioneer, 1993b). Sample locanons are

~ presented in Figure 10 and sample results are presented in Table 2. '

Antimony, barium, copper, and mercury were elevated at least three times background
concentrations or above the detection limit, if background was not detected, in waste rock.

~ 2.3.2.3 Vilipa Mine Site

- The Vilipa Mine Site was sampled in July 1993, by Pioneer for the MDEQ/AMRB. The site
slope ranged from approximately 3 to 30 degrees. The site was accessed on a 4WD road with
restrictions. There were approximately 5,700 cubic yards of mostly uncovered waste rock in i
dumps that were composited and sampled (07-080-WR-1 and -2). The uncontained waste roc

-was in Mackay Creek. Paired surface water and sediment samples were collected upstream ar.
downstream in Mackay Creek (07-080-SW-3/SE-3 and SW-1/SE-1, respectively). The upstre
surface water had a pH of 7.69 and a flow rate of 0.03 cfs, and the downstream surface water |
apH of 7.61 and a flow rate of 1 cfs. A paired surface water and sediment sample (07-080-SV
2/SE-2) was collected in the middle of the site. There was one discharging adit, two filled she
and a seep on-site; however, these were not sampled. A background soil sample from the Sil\
Dyke Adit Site (07-135-SS-1) was used for this site because of the proximity of the two sites -
(Pioneer, 1993c). The sample locations are presentcd in Figure 11 and the sample results are
presented in Table 2. :

) Copper and mercury were elevated at least three times background concentrations or above th
~ detection limit, if background was not detected, in waste rock. Copper and manganese (not
attributable to the site) were elevatcd at least three times upstream concentrations in downstre
surface water. : '

2324Qam_n_¢x_(;msk_l‘_mhngs§_:

‘The Carpenter Creek Tailings Site was sampled in May 1993, by Pioneer for the MDEQ/AMI
The site slope was approximately 5 degrees. Access was by road with no restrictions. There
were approximately 111,000 cubic yards of mostly uncovered tailings on-site. The tailings w-
in two ponds that were composited and sampled (07-103-UT-1 and -2 and 07-103-LT-1 and -
The uncontained tailings were in the one-year floodplain of Carpenter Creek. Paired surface
water and sediment samples were collected upstream and downstream of the site in Carpenter
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Creek (07-103-SW/SE-5 and 3, respectlvely) ‘The upstream surface water had a pH of 8.7, and
downstream surface water had a pH of 6.4." In addition, paired surface water and sediment

~ samples were collected in Carpenter Creek between the upper and lower tailings ponds (07-103- -
SW/SE-4) and just prior to the confluence with Snow Creek (07-103-SW/SE-1). The -
background soil sample from the Silver Dyke Adit Site (07-135-SS-1) was also used for this site
because of the proximity of the two sites (Pioneer, 1993d). The sample locatlons are presented in.
Fi igure 12 and the sample results are presented i in ’I‘able 2. : o

- Antlmony, arsenic, banum cadmium, copper, lead manganese, mercury, and zinc were elevated '
~ at least three times background concentrations or above the detection limit, if background was

- not detected, in tailings. There were no concentrations in downstream surface water that were
elevated at least three times greater than upstream concentrations; however, arsenic, barium, and.
' 'lead were elevated at least three times upstream concentratlons in downstream sedxment.

-2 3 2 5 11ve_r_ Qy Mlll Slt

The Silver Dyke. MIH Szte was sampled in May 1993, by Pioneer for the MDEQ/AMRB The
site slope was approximately 30 degrees. The site was accessed on a 4WD road withno

~ restrictions.  There weré approximately 82,600 cubic yards of uncovered waste rock in five

- dumps which were composited and sampled (07-138-WR-1 and 2 and 07-138-TP-1). The
uncontained waste rock was not in any floodplain of Squaw Creek; hence, no surface water or
sediment samples were: collected The background soil sample from the Silver Dyke Adit Site
(07-135-SS-1) was also used for this site because of the proximity of the two sites (Pioneer,
1993e). The sample locanons are presented in Figure 13 and the sample results are presented in
Table 2. - :

Arsenic, barium, cadmium, copper, l'ead,'manganese mercury, and zinc were elevated at least
three times above background concentrauons or above the detecuon hm1t, if background was not
detected, in waste rock. . : : S

2.3.2.6 1lver kae Taahggs S]

The Silver Dyke Tailings Site was sampled in May 1993, by Pioneer for the MDEQ/AMRB 'I'he
site slope ranged from 28 to 40 degrees. The site was accessed on a maintained road with no
restrictions. There were approximately 56,350 cubic yards of unc_overed tailings in six piles
~which were composited and sampled (07-137-TP-1, -2, and -6). The uncontained tailings were in
the one-year floodplain of Carpenter Creek and an unnamed tributary. Paired surface water and
- sediment samples were collected upstream and downstream in Carpenter Creek (07-137-SW-
- 3/SE-3 and SW-4/SE-4, respectively). In addition, paired surface water and sediment samples
- were collected upstream and downstream in an unnamed tributary that flows through the site (07-
- "137-SW-1/SE-1 and SW-2/SE-2, respectively).- The background soil sample from the Silver
" Dyke Adit Site (07-135-SS-1) was used for this site because of the proximity of the two sites
~ (Pioneer, 1993f). The sample locatlons are presented in Fi igure 14 and the sample results are
presented in Table 2 , : R S
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Arsenic, barium, cadmium, copper, lead, manganese, and mercury were elevated at least three
times background or above the detection limit, if background was not detected, in tailings.
Copper, lead, manganese, and zinc (not attributable to the site) were elevated at least three tim¢
upstream concentrations or above the detection limit, if background was not detected, in
downstream Carpenter Creek surface water. Arsenic, barium, cadmium, copper, lead,
manganese, mercury, and zinc (not attributable to the site) were elevated at least three times
upstream concentrations or above the detection limit, if background was not detected, in
downstream Carpenter Creek sediment.

: .COpper, iron (not attributable to the site), lead, manganese, and zinc (not attributable to the site
were elevated at least three times upstream concentrations or above the detection limit, if
background was not detected, in the downstream unnamed tributary surface water. Arsenic,
barium, copper, lead, manganese, and zinc (not attributable to the site) were elevated at least
three times upstream concentrations or above the detection limit, if background was not detect
in downstream unnamed tributary sedunent .

2.3.2.7 Silver Dyke Adit Site -

~ The Silver Dyke Adit Site was sampled in June 1993, by Pioneer for the MDEQ/AMRB. The
site slope was approximately 28 degrees. The site was accessed on a 4WD road with no
. restrictions. There were approximately 12,100 cubic yards of uncovered waste rock in two
- dumps which were composited and sampled (07-135-WR-1 and 2). The uncontained waste ro
- was within the flow path of the adit discharge which made up all the flow in Squaw Creek at t!

point. Paired surface water and sediment samples were collected after the adit discharge flowe
over a dump (07-135-SW-2/SE-2). In addition, paired surface water and sediment samples we
collected further downstream on Squaw Creek (07-135-SW-3/SE-3 and SW-4/SE-4). There v
one discharging adit on-site (07-135-SW-1); the pH was 5.12 and the estimated flow rate was
cfs. There was a residential drinking water well approximately 1,000 feet from the site. The v-
(07-135-GW-1) had a total depth of 260 feet and a pH of 7.43. A background soil sample (07-
'135-SS-1) and a duplicate well sample (07-135-GW-2) were collected at this site (Pioneer,
1993g). The sample locatlons are presented in Flgure 15 and the sample results are presented

Table 2.

An'amony, arsenic, cadrmum, copper, iron, lead, manganese, mercury, and zinc were elevated
least three times background concentrations or above the detection limit, if background was nc
detected, in waste rock. There was no upstream surface water to compare to downstream surf:
water. There was no upgradient groundwater to compare to the adit discharge or well. There

were no MCLs exceeded in the drinking water well. The MCLs for antimony, cadmium, and

nickel and the action levels for copper and lead were exceeded in the adit discharge.

2328 Sherm an No, 2 (Southwest) Site

The Sherman No. 2 (Southwest) Site. was sampled in May 1993, by Pioneer "%or the
MDEQ/AMRB The Sherman No. 2 (Northeast) Site (only an adit) was 1nvest1gated wuh thx<
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* site. The site slope was approxunately 30 degrees The site was accessed by foot overa short
trail from the main'road with no restrictions. There were approxunately 200 cubic yards of
uncovered waste rock in two dumps. The waste rock was not submitted to the lab for analysis
because of the small volume although Burg Creek was adjacent to the dump. Surface water field -
pamrneters were measured above and below the site in Burg Creek.. The upstream surface water
- pH was 7.5 and the downstream surface water pH was 7.26; no samples were collected for lab
analysis. There was one discharging adit on-site which entered Burg Creek; there was no sample
~ submitted to the lab. The adit discharge pH was 7.1, and the flow rate was estlmated at less than

one gpm (Ploneer, l993h) The site sketch is presented in Frgu.re 16. ‘

. "2 3 3 1990 MDEQ/AMRB Envrronmental Assessment

. Samples were collected as part’ of an enwronmental assessment for the Nexhart Mrmng Dlsmct

by MSE, Inc.; of Butte, Montana, for the MDEQ/AMRRB in the fall of 1990. There wasno -

" sampling and analysis plan for the investigation; hence, quality control, sample methods, and lab

~ methods are unknown. Surface water sample results are presented in Table 3 and source sample '
“results are presented in Table 4, : 3 -

234 MDEQ/WQB 1973 Water Quahty Sampling -

The MDEQ/Water Quality Bureau (WQB) collected data for surface water in Belt Creek sampled o
from 1973 to 1980. There is no information regarding sampling methods, specific sampling
- locations, or data quality. The analyses are for total recoverable metals the analyses method is

unknown. Reported data had the followmg ranges

Al =  <0.1ltolppm '
Cd = <0.005 to 0.005 ppm " -
Cu = <0.01t00.02ppm -
Fe = 0.01t00.94ppm
Pb = 0.01 ppm" L
Mn- = 0.01t00.42ppm -
Hg = <0.0002ppm =

‘ = <0.01 to <0.05 ppm -
Se = -<0.001 ppm - -

0.04 10 0.73 ppm :

As = - <0.01 ppm

'Cd = <0.0lppm -
Cu = '<0.01 to 0.04 ppm

 Fe = '_ 0.01t0 0.22ppm -



Pb <0.01 to 0.02 ppm
Zn = <0.01 to 0.05 ppm

Concentrations of metals in Belt Creek below the confluence with Dry Fork Belt Creek are ab«
the detection limit for iron, lead, manganese, and zinc (MDEQ/WQB 1980).

24_LA_SLIMMA£X

~ The data collected as part of the 1994 and 1993 MDEQ/AMRB Hazardous Materials Inventor:
" investigations were collected under a Sampling and Analysis Plan (Pioneer, 1994h and Pionee
*1993i) and a Quality Assurance Project Plan (Pioneer, 1994i and Pioneer, 1993j) that included
_proper EPA sampling procedures and quality assurance/quality control (QA/QC). The data we

- determined acceptable for use with some limitations according to EPA guidance (Pioneer, 199
and Pioneer, 1994a). The data collected in 1990 by MSE, Inc., for the MDEQ/AMRB and the
. data collected by the MDEQ/WQB have little or no information regarding sampling protocols.
decontamination, chain-of-custody, analysis methods, sample locations, field QA/QC samples =
data validation. These data must be considered unvalidated and be used for screening purpose

only.
2. 5 S_IIE_&AC_G_QQI\D
251 Populauon

There are no workers or residents on any potennal source (Ploneer, 1994b through g and Pion«
1993a through h). A residence exists 1,000 feet from the Silver Dyke Adit Site (Pioneer, 199-
The number of residences within four-miles of the site was estimated using the Lewis and Cla
National Forest Map (USFS, 1988). The center of the four-mile radius was the confluence of
Snow Creek-and Carpenter Creek (downgradient of all potential sources). There are 2.6 perso-
per residence in Cascade County (Census, 1990). Using the two previously mentioned source
there are no residences within 0 to 0.25 mile of the site; approximately 2.6 reside within 0.25
0.50 mile of the site; there are no residences within 0.50 to 1.0 mile of the site; approximately
33.4 people reside within 1.0 to 2.0 miles of the site; approximately 54 people reside within 2.
to 3.0 miles of the site; and approximately 10.3 people resxde within 3.0 to 4.0 lmles of the sit

2.5.2 Soils and Ge_ology

The Lewis and Clark National Forest soil scientist reports that the soils in the area have not be
classified; however, the soils of the floodplain of Snow and Carpenter Creeks are probably
fluvents and borolls and the soils of the hillsides are probably Aquic Cryoboralfs. The fluven
and borolls occur on floodplains and associated terraces arid alluvial fans. Vegetation is varia
and ranges from spruce-fir forest to fescue grasslands; cottonwood and aspen are often includ
The soils form in texturally stratified alluvial deposits and are deep, well or moderately well
drained, and frequently calcareous. They contain deep, fluctuating water tables which subirri;
shrub and forest vegetation. The Aquic Cryoboralfs are very old clayey alluvial or glacial
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deposits on gently slopmg mountam rrdges whrch support Lodgepole pine forest on Alptne fir or o
- spruce/dwarf huckleberry habitat types: The umt -occurs at elevatmns of 5,500 to 6,500 feet
above sea level (USFS 1995) - : _

_ The geology of the L1ttle Belt Mountams was mapped by the U.S. Geologlcal Survey The _
general structure of the Little Belt Mountain Range is a broad dome-shaped uplift. Sedrmentary
rocks near the summit of the dome are nearly horizontal; those on the northern and eastern flanks
dip steeply towards the plains. Numerous laccolithic domes obscure the simple folds of the uphﬁ

by further deforming the sedimentary beds, partxcularly about the margin of the range and
immediately beyond it (Weed, 1900). The area is underlain by the intrusive Carpenter Creek and
Snow Creek porphyrys, pre-Beluan, Precambnan, quartzose gnetss, Nethart quartzrte (Beltmn),

~ and the Plnto d10r1te ' _

The topography of the site is mountainous ranging in elevauon from 5 900 to 7, 820 feet with a
steep slope rangmg from 15 to 35 degrees (Pxoneer, 1994b through g and 1993a through h)

2.5.3 Hydrogeology and Hydrology '

" The groundwater in the ﬂoodplam parts of the area is estlmated at less than 25 feet below ground
surface (bgs; Pioneer, 1994b through g and Pioneer, 1993a through h). There are no pubhshed
reports about groundwater in the vrcnuty of the 51te _ _

According to the Montana Bureau of Mlnes and Geology s (MBMG) well log database and on-
site visits, there are 11 wells within a four-mile radius of the site. Although the potential sources
are located throughout the drainage basin, the four-mile radius was calculated from the '
- confluence of Snow Creek and Carpenter Creek (downgradient of all the sources). The wells
within the 4-mile radius include none within the 0 to 0.25 mile radius, one within the 0.25 to 0.50
mile radius, none within the 0.50 to 1.0 mile radius, none within the 1 to 2 mile radius, 3 within
 the 2 to 3 mile radius, and 7 within the 3 to 4 mile radius (MBMG, 1994). Well depths range
from 14 feet to 120 feet and static water levels ranged from 6.3 feet to 24 (MBMG, 1994). There
is no wellhead protection area (WHPA) designated in the vicinity (MDEQ/WQB, 1995). -

Carpenter Creek flows northeast to the west and then southwest; tributaries include Lucy Creek,
Haystack Creek, Mackay Creek, Burg Creek, Snow Creek, and Squaw Creek. It is approximately
five miles from the headwaters of Carpenter Creek to the confluence with Belt Creek. Belt Creek
* then flows into the Missouri River 70 miles downstream. There are no fisheries data available
for Carpenter Creek, but fisheries data are available for Belt Creek. The Montana Department of
Fish, Wildlife, and Parks (MDFWP) evaluated Belt Creek in four segments: Jefferson Creek to
0.3 mile below the confluence with Dry Fork Belt Creek (a 15.9 mile segment); 0.3 mile below .
the confluence with Dry Fork Belt Creek to Riceville (a 14.3 mile segment); Riceville tothe
- vonfluence with Big Willow Creek (a 25.9 mile segment); and the confluence with Big Willow
Creek to the mouth (a 21.2 mile segment). The first two segments are applicable to the HRS
 evaluation for this site. From Jefferson Creek (approximately 4.5 miles upstream of the
conﬂuence w1th Carpenter Creek) to 0. 3 mile downstream of the conﬂuence w1th Dry Fork Belt
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Creek (approximately 12 miles downstream of the confluence with Carpenter Creek), the

MDFWP reports a trout biomass of 11 pounds per 1,000 feet with 69 fishing days per year per

- mile. From 0.3 mile downstream of the confluence with Dry Fork Belt Creek to the Riceville
Bridge, the MDF WP reports a trout biomass of 22 pounds per 1,000 feet and 69 fishing days p
year per mile. Rainbow Trout and Mountain Whitefish are common species (MDFWP, 1977).

Recreation on Belt Creek is reported by the MDFWP to include fishing camping, swimming, a
.boating (MDFWP, 1977). The Montana Department of Natural Resources and Conservation
(DNRC) reports surface water rights have been filed for the following purposes from the
“headwaters of Carpenter Creek to 15 miles downstream: stock; exploratory drilling; mining; f:
* and wildlife; irrigation; and domestic. The domestic use was reported in Sections 14 and 25 o:
Townshlp 15 North and Range 7 East (DNRC, 1995) :

254 Meteorology

The 2-year 24- hour rainfall at the site is 2.2 inches (NOAA 1973). The average annual .
precipitation at Neihart, based on precxpltanon data from 1967 to 1994, is 21.92 mches

(Chmatedata, 1995)
' 2.5.5 Sensitive Environments

According to the wildlife assessment prepared by the MDFWP, there are no threatened or
endangered species present in the Belt Creek drainage (MDWEFP, 1977). Wetlands have not b:
delineated along Carpenter Creek; however, it appears wetlands exist at least 15 miles
downstream along Belt Creek. : : :

3.0 SITE EVALUATION
3.1 SQURCE CHARACTERIZATION

The source characterization performed by Pioneer for the MDEQ/AMRB is fanly adequate for
use for the SI. It is recommended to perform additional source characterization sampling at fc
of the seven uncharacterized mine sites listed in Section 3.1 (IXL-Eureka, Benton, Cornucopiz
and Haystack Creek mine sites) since they may contribute contaminants to the surface water

pathway. Sampling would involve collecting composited source samples (waste rock) and adi
discharge samples if appropriate. An additional background soil sample would also be collect

3.2 CONTAMINANT PATHWAYS
-3.2;1 Suxjface Water

Most of the individoal tributaries (Mackay, Squaw, and Snow Creeks) have been sa.rhpled
upstream and downstream of potential sources. Also, Carpenter Creek has been sampled
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_ upstream and downstream of the Srlver Dyke and Carpenter Creek Tmlmgs Sltes However,
Carpenter Creek has not been sampled downstream of the confluence of Snow Creek and Belt
Creek has not been sampled downstream of its confluence with Carpenter Creek, ‘Additional
surface water sampling will necessarily involve resampling some of the stations previously -
sampled by MDEQ/AMRB so that all surface water samples from the dramage are collected
durmg the same hydrologxc condmons and temporal vananon is numrmzed

Itis recommended to collectiseven surface water samples: a background sample in Carpenter
Creek, upstream from the Silver Dyke Tailings site; two samples in Carpenter Creek, upstream
and downstream of the confluence with Snow Creek; a sample in:Snow Creek just upstream of
the confluence with Carpenter Creek; a sample in Carpenter Creek just prior to the confluence
with Belt Creek; and two samples in Belt Creek, upstréeam and downstream of the confluence
with Carpenter Creek Each of the above surface water samples should be paJred with sediment -

samples.
| 1zzommmwaaf'“f

Only one existing residential well, located 1,000 feet from the Silver Dyke Adit Site, has been
sampled in the Carpenter Creek drainage. This well sample did not exceed any MCLs.
However, the MBMG database identified two wells located downgradient of the confluence of
Snow and Carpenter Creeks A residence was observed along Carpenter Creek downstream of

. the confluence.

It is recommended to sample additional downgradient exisﬁng residential wells (at least the one
observed and possibly a recreanonal well) and an appropnate upgradlent well (a Neihart well
may be smtable)

3.2.3 Air

There has been no ajr_ s_ampling at this site. There are no residences within .2'_'00 feet that migbt be

susceptible to fugitive dust. Air sampling is not recommended since most of the site is remote

from residentia] populations and is within rugged topography that severely limits dust migration.
32.4 Soil | | |

The soxl exposure route can be adequately addressed w1th source charactenzauon data. _
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III. SAMPLING ACTIVITIES

1.0 FIELD SAMPLING

. Field sampling was performed on July 31 and August 1, 1995, by Meg Babits, Julie Flammang,
and Dave Tuesday of Pioneer. Ms. Denise Martin of the MDEQ/ERD/Superfund Program was
present for the sampling activities on July 31, 1995. Groundwater, soil, mine waste, sediment,
and surface water samples were collected at the site. Sample locations are illustrated on Figure
17. A summary of all samples collected is presented in Tables 5 through 8; field parameters for
surface water and groundwater samples are summarized in Table 9. A copy of the field logbook
kept during the sampling activities and copies of the chain-of-custody forms are contained in
Appendix D. A preliminary wetlands inventory was performed and results are presented in
Appendix E. The photographs of the site are presented in Appendix F (photos are copies of those
collected during a MDEQ/AMRB investigation). All sampling was conducted using EPA
approved methods (EPA, 1987) and followed the approved Sampling and Analysis plan for the

site, with the changes outlined later in this report.

1.1 SURFACE WATER AND SEDIMENT SAMPLES

Surface water sampling was performed at four locations on Carpenter Creek, one location on
Snow Creek, and three locations on Belt Creek. Stream sediment samples were collected at the
same locations as the surface water locations. The samples were collected in the following order:
CC-SW/SD-8, 7,6, 5, 4, 3, 2, and 1, (moving upstream) to avoid disturbing sediments and
contaminating downstream samples.

Surface water samples were collected by submerging the sample containers directly into the
flowing creek, with the opening facing upstream. Surface water field parameters (pH, SC, and
temperature) were measured and flow was estimated. Samples were collected for total metals
analyses. Surface water samples are summarized in Table 5 and field parameters are listed in

Table 9.

Sediment samples were collected by grabbing available sediment from the active part of the
creek with a stainless steel spoon and placing the sediment directly into the appropriate
containers. Sediment samplés were collected for total metals analyses. Sediment samples are
summarized in Table 6.

Sample CC-SW/SD-1 was collected approximately one mile upstream of the confluence of
Squaw Creek in Carpenter Creek. There were no indications of mining activity in the area.
Sample CC-SW/SD-2 was collected in Carpenter Creek immediately prior to the confluence with
"Snow Creek; tailings were apparent in the creek bed. Sample CC-SW/SD-3 was collected in
Snow Creek approximately 35 feet upstream of the confluence with Carpenter Creek. Sample
CC-SW/SD-4 was collected at the probable point of entry (PPE) in Carpenter Creek. The
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location was just below the confluence of Snow Creek, downstream from all potential sources.
The creek bed had red staining on the rocks.

Sample CC-SW/SD-5 was collected in Carpenter Creek 100 feet upstream of the confluence v
Belt Creek. Sample CC-SW/SD-6 was collected 100 feet upstream of the confluence with
Carpenter Creek in Belt Creek. Sample CC-SW/SD-7 was collected in Carpenter Creek
approximately 32 feet downstream of the confluence with Carpenter Creek. Sample CC-SW/¢
8 was collected in Belt Creek approximately nine miles downstream of the confluence of
Carpenter Creek, just upstream of the town of Monarch.

1.2 GROUNDWATER SAMPLES

Six groundwater samples were collected at the site. _AH groundwater samples were collected f
total metals. Groundwater samples are summarized in Table 7.

Sample CC-GW-1 was collected from a spring located in the south end of Neihart. The spring
was exiting a PVC pipe behind a residence and is used for domestic supply. Sampling was frc
the pipe directly into the bottle. Sample CC-GW-2 was collected from an existing residential

well along Carpenter Creek Road. The total depth of the well was approximately 43 feet belo*
ground surface (bgs). The well produced only 4 to 5 gallons per minute according to the owne
The well had been used during the day, and 15 gallons of water was purged prior to sampling.
The owner previously had the well tested for selected metals and cyanide; nothing was detecte
Sampling was from the tap at the well head directly into the bottle.

Sample CC-GW-4 was collected from a discharging open (five feet by four feet) adit at the IX
Eureka Mine Site; the rocks in the drainage away from the adit were stained orange. The adit
discharge reached an unnamed tributary of Snow Creek. Sample CC-GW-5 was collected fro:
collapsed discharging adit at the Ontario Mine Site. The adit discharge flowed over the dump
but did not appear to enter a drainage channel. Sample CC-GW-7 was collected from a collap
discharging adit at the Cornucopia Mine Site. The adit discharge flowed over the dump and i1
an unnamed tributary of Snow Creek. Sample CC-GW-8 was collected from a collapsed
discharging adit at an unnamed mine site below the Haystack Creek Mine Site. The ad1t
dxscharge ran into Haystack Creek; the rocks were stained red.

1.3 SOIL-SAMPLES

. Eleven soil samples were collected at the site. All soil samples were collected with stainless
steel spoons directly into the appropriate sample containers. All soil samples were analyzed f
total metals. Soil samples are summarized in Table 8.

The background soil sample (CC-SS-1) was collected as a depth composite sample from surfz
to six inches. The sample was located 150 feet upstream on Carpenter Creek from the
background surface water sample and on the southern hillside. The area appeared to have no

impacts from mining.
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Samples CC-SS-2 and 3 were waste rock samples collected at the IXL-Eureka Mine Site. There
were approximately 80 cubic yards of waste rock in the dump (Upper West Eureka) from which
sample CC-SS-2 was collected; the dump was in the drainage. Sample CC-GW-4 was collected
at this adit discharge (see Section 1.2). There was abundant pyrite in this dump. Another open
adit and smaller dump (Lower West Eureka) existed below this dump (approximately 150 cubic
yards) in the drainage; no sample was collected. There were approximately 100 cubic yards of
waste rock in the dump from which sample CC-SS-3 was collected; the dump was not in the
drainage. The adit was collapsed and was up the hillside, east of the Upper West Eureka. -

Samples CC-SS-4 and 12 were waste rock samples collected at the Cornucopia-Ontario Mine
Site. There were approximately 250 cubic yards of waste rock in the dump (Ontario) from which
.sample CC-SS-4 was collected; the dump was in the drainage. Sample CC-GW-5 was collected
at the adit discharge at this dump (see Section 1.2). There were approximately 750 cubic yards of
waste rock in the dump (Cornucopia) from which sample CC-SS-12 was collected; the dump was
in the drainage and an adit discharge was sampled here (CC-GW-7). The tributary flow rate was
estimated at 20 gallons per minute (gpm) and there was a 30 foot highwall associated with this
dump. There was a second dump (approximately 1,600 cubic yards) located to the south that was
part of the Cornucopia; however, this dump was 90 feet from the drainage and was not sampled
There was a collapsed shaft assocxated with this southern dump.

Samples CC-SS-6 and 7 were waste rock samples collected at the Benton (Big Snowy) Mine
Site. There were approximately 250 cubic yards of waste rock in the dump (Upper Big Snowy)
from which sample CC-SS-6 was collected; the dump was in a dry drainage. There was a
collapsed adit with some standing water (not sampled). There were approximately 6,500 cubic
yards of waste rock in the dump (Lower Big Snowy) from which sample CC-SS-7 was collected;
the dump was in a dry drainage. There was a collapsed adit with standing water; a 25 foot
highwall was associated with this adit. '

Sample CC-SS-8 was a waste rock sample collected at the Haystack Creek Mine Site. The
dump, approximately 25 cubic yards, was in the creek. The adit associated with the dump was
collapsed with some water ponded outside of it, but it was not flowing and was not sampled.

Sample CC-SS-9 was a waste rock sample collected at an unnamed mine site approximately one
mile south of the Haystack Creek Mine Site. There were two dumps, approximately 750 cubic
yards total, associated with two collapsed adits; both were in Haystack Creek. One adit was
discharging and was sampled (see Section 1.2).

Samples CC-SS-lO and l 1 were waste rock collected at the Black Diamond Jay Mine Site. Both
samples were collected at the dump at the Lower Black Diamond Jay Mine Site. There were
approximately 8,100 cubic yards of material in the dump; the toe of the dump was 15 feet from

"an unnamed tributary of Snow Creek, which flowed at approximately 55 gpm. There was a small
seep at the base of the dump. There was a collapsed discharging adit associated with this durnp
that was not sampled because of the very low flow rate (approximately 1.5 gpm). A metal boiler
and wooden buildings were associated with this site. There were sulfide minerals and quartz in
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this dump. A shaft and dump (approximately 30 cubic yards) at the Black Diamond Jay Mine
Site were located above the Lower Black Diamond Jay Mine Site. This dump was not sample«
because it was not in the drainage and it was very small.

1.4 QA/QC SAMPLES

All QA/QC procedures, including sampling methods, sample preservation, equipment

decontamination, and chain-of-custody strictly followed EPA protocols (EPA, 1987). A logbo

was kept, recording activities and measurements pertinent to the investigation. Preservation o1
“samples was performed immediately upon sample collection. '

Three QA/QC samples were collected for water: one field duplicate of CC-GW-2 (CC-GW-6)
one rinsate of soil equipment (CC-SW-9), and one on-site bottle blank (CC-SW-10). There w:
no equipment used for collecting water samples; therefore, no QA/QC sample was collected to
assess equipment decontamination procedures.

2.0 POST-SAMPLING

Because samples collected during an investigation could be used as evidence in litigation, EPA
chain-of-custody procedures were followed. These procedures keep the samples traceable fror
the time they are collected. All sample containers were tagged, identified, and custody seals w
placed on all shipping containers. The samples were recorded in the field logbook and on the

chain-of-custody forms.

All samples for analyses were shipped via Federal Express from Butte, Montana, on August 3,
1995, to:

Quanterra Environmental Services, Inc., Earth City, MO.

The case number for all analyses was 23851. All shipping was done in accordance with the
regulations issued by the Department of Transportation in 49 Code of Federal Regulations Par:
171 through 178. ' '

3.0 FIELD OBSERVATIONS

Significant observations during the site inspection include the following:

. The nearest residence and the nearest well were located at the head of Squaw Creek,
1,000 feet from the Silver Dyke Adit Site; this well was sampled in 1993 for the

MDEQ/AMRB. The well sampled as CC-GW-2 in 1995 for the SI was approximately
. 2,000 feet from the confluence of Carpenter and Snow Creeks.
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. The residence at CC-GW-2 sample location was year-round. There were four seasonal
homes on Carpenter Creek Road.

. A total of approximately 41 acres of wetlands were observed from the base of the
Carpenter Creek Tailings Site 15 miles downstream. The wetlands were not contiguous,
but located in 11 different isolated locations. The total river front miles of wetlands is

3.75 (see Appendix E).

. The town of Neihart receives its drinking water from a reservoir on O'Brien Creek,
southwest of the town.

. There are two homes in Neihart that have wells; the rest receive water from the reservoir.

4.0 PROBLEMS/CHANGES

There were no unforeseen problems associated with sampling at the Carpenter and Snow Creek
Mining Complex Site. However, changes made to the Sampling and Analysis Plan are described

below.

e . Theresidence at CC-GW-2 had only one well as opposed to the two reported by the
MBMG; hence, no CC-GW-3 was collected.

. An adit discharge was found at both the Cornucopia and Ontario Mine Sites (only one
was planned), so an additional groundwater sample was added.

. An adit discharge was found at the unnamed mine site on Haystack Creek. The adit
discharge was added to the groundwater samples.

. The sample number, CC-SS-5, was planned to be used at the Cornucopia Mine Site. In
* the field, personnel did not believe the dump sampled was the Cornucopia and CC-SS-5
was eliminated and an alternate sample number was generated (CC-SS-12) for the waste
rock. However, upon closer examination of files, the dump (CC-SS-12) was the
Cornucopia.

. Sample CC-SS-9 was collected at the unnamed mine south of the Haystack Creek Mine
Site instead of at the Haystack Mine Site because the southern mine was larger.
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IV. ANALYTICAL RESULTS

- 1.0 ANALYTICAL DATA QUALITY

Prior to interpretation of analytical data, the quality and limitations of the data must be evaluated.
Both field generated QA/QC analyses and laboratory generated QA/QC analyses are considered.

Copies of all the laboratory analytical data generated from the site inspection are included in
Appendix H. Copies of the data validation results are presented in Appendix 1.

1.1 FIELD QA/QC SAMPLES

Three QA/QC samples were collected in the field during this site inspection: a duplicate of CC-
GW-2 (CC-GW-6), a soil equipment rinsate sample (CC-SW-9), and a bottle blank sample (CC-
SW-10). All QA/QC samples were analyzed for total metals. Table 10 presents the surface
water and QA/QC sample results.

Sample CC-GW-6 duplicated sample CC-GW-2, the downgradient well sample. Several
analytes were not within the 20% relative percent difference (RPD) for water samples. The 20%
_control limit for the RPD is borrowed from the Contract Lab Program (CLP) Statement of Work
(SOW) for RPDs for the matrix spike and the matrix spike duplicate. The following analytes
were outside the control limit: barium (21%), copper (101%), lead (38%), manganese (21%),
and vanadium (54%).  Although no flag will be applied based on a field QA/QC sample, the
copper RPD result is considered significant and should be considered when evaluating copper

. data (it would be unknown whether copper data are biased high or low). '

Aluminum (30.1B ppb), barium (3.6B ppb), beryllium (0.54B ppb), copper (7:8B ppb), iron
(44.2B ppb), manganese (3.5B ppb), selenium (3.9B ppb), thallium (4.5B ppb), and zinc (9.4B
ppb) were all detected in the soil equipment rinsate sample (CC-SW-9). All the analytes were
detected at levels less than the Contract Required Detection Limit (CRDL) but greater than the
Instrument Detection Limit (IDL), hence, the "B" flag. While the number of contaminants is
significant, the levels are not significant. There are no flags applied because of the analytes
detected in the equipment rinsate sample.

Aluminum (32.9B ppb), copper (7.7B ppb), iron (42.2B ppb), manganese (3.5B ppb), and zinc
(11.9B ppb) were all detected in the bottle blank sample (CC-SW-10). All the analytes were
detected at levels less than the CRDL but greater than the IDL, hence, the "B" flag. While the
number of contaminants is significant, the levels are not significant. There are no flags because
of the analytes detected in the field blank sample. '




1.2 LAB QA/ AMPLE

The soil and water inorganic data received result qualifiers from the laboratory. The qualifier:
appear in the appropriate data tables and are explained with footnotes to the table. The soil ar
water inorganic data were also screened by a data reviewer after receipt from the laboratory ar.
additional data qualifiers were applied (see Appendix I); these data qualifiers also appear in th
appropriate data tables and are explained with footnotes to the table.

For soil samples, the preparation and continuing calibration blanks had elevated levels of

" magnesium, vanadium, and beryllium. The magnesium levels in samples CC-SS-3 and 9, the
vanadium levels in samples CC-SS-1, 10, and 3, and the beryllium levels in samples CC-SD-Z
and 5 were overestimated because these analytes were found in the blanks. The detects shoulc
considered nondetects ("U" flag). The digestion spike for copper was out of the control lumt<
however, no quahﬁcauon was needed.

For water samples, the continuing calibration blanks had elevated levels of barium and berylli
The barium and beryllium levels in samples CC-SW-9 and 10 were overestimated because the
analytes were found in the blanks. The detects should be considered nondetects ("U"flag).

2.0 DISCUSSION OF SITE ANALYTICAL DATA

2.1 SURFACE WATER/SEDIMENT SAMPLES

Eight surface water and sediment samples were collected during this site inspection: four in .
Carpenter Creek, one in Snow Creek, and three in Belt Creek (Figure 17). Sample CC-SW-
1/SD-1 was collected upstream in Carpenter Creek above any obvious mining impacts. Samp
CC-SW-2/SD-2 was collected in Carpenter Creek just prior to the confluence with Snow Cres .
Sample CC-SW/SD-3 was collected in Snow Creek just prior to the confluence with Carpente
Creek. Sample CC-SW/SD-4 was collected in Carpenter Creek just below the confluence wit
Snow Creek; this represented the probable point of entry (PPE) because it was downgradient ¢
all mines. Sample CC-SW/SD-5 was collected in Carpenter Creek just prior to the confluenc:
with Belt Creek. Sample CC-SW/SD-6 was collected in Belt Creek just upstream of the
confluence with Carpenter Creek. Sample CC-SW/SD-7 was collected in Belt Creek just
downstream of the confluence of Carpenter Creek. Sample CC-SW/SD-8 was collected in Be
Creek just above Monarch, Montana. Table 10 presents the sampling results for surface wate:
and Table 11 presents the sampling results for sediment. Elevated levels (at least three times
background concentration or above the detection limit, if background was not detected) of me
in downstream surface water and sediment samples and upstream levels of those compounds :

presented in Figure 18.

Six analytes were elevated in Carpenter Creek surface water: cadmium, copper, iron, lead,
manganese, and zinc. Surface water sample CC-SW-2 had elevated cadmium (9.8 ppb), copp
~ (109 ppb), lead (24.1 ppb), manganese (911 ppb), and zinc (1,480 ppb). Surface water sampl
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CC-SW-4 had elevated cadmium (7.7 ppb), copper (94.2 ppb), iron (185 ppb), lead (22.8 ppb),
manganese (763 ppb), and zinc (1,470 ppb). Surface water sample CC-SW-5 had elevated
cadmium (3.9B ppb), copper (58.9 ppb), lead (12.5 ppb), manganese (485 ppb), and zinc (1,010
ppb). Sample CC-SW-2 was compared to CC-SW-4 to evaluate the impact of Snow Creek on
Carpenter Creek water quality. There were no metals elevated (at least three times upstream
concentrations) in surface water downstream (CC-SW-4) of the confluence of Snow Creek in
Carpenter Creek when compared to levels upstream (CC-SW-2) of the confluence of Snow

Creek.

Two analytes were elevated in Belt Creek surface water: lead and vanadium. Surface water
sample CC-SW-7 had elevated lead (2.4B ppb) and vanadium (5.5B ppb). Surface water sample
CC-SW-8 had elevated lead (3.0 ppb) and vanadium (4.8B ppb). The freshwater aquatic water
quality criteria (AWQC) for the surface water pathway for cadmium, copper, lead, and zinc were
exceeded in all sample locations.

Nine analytes were elevated in Carpenter Creek sediment: arsenic, barium, cadmium, copper,
lead, manganese, nickel, silver, and zinc. Arsenic was elevated in sediment samples CC-SD-2
(60.3 ppm), 4 (31.6 ppm), and 5 (36.6 ppm). Barium was elevated in sediment samples CC-SD-
2 (640 ppm) and 5 (538 ppm). Cadmium was elevated in sediment samples CC-SD-2 (21.6*
ppm), 4 (18.9* ppm), and 5 (15.1* ppm). Copper was clevated in sediment samples CC-SD-2
(3,840N* ppm), 4 (334N* ppm), and 5 (2,350N* ppm). Lead was elevated in sediment samples
CC-SD-2 (7,700* ppm), 4 (1,030* ppm), and 5 (4,450* ppm). Manganese was elevated in
sediment samples CC-SD-2 (5,080 ppm), 4 (5,430 ppm), and 5 (4,020 ppm). Nickel was
elevated in sediment sample CC-SD-4 (42 ppm). Silver was elevated in sediment samples CC-
SD-2 (49.5 ppm), 4 (7.8 ppm), 5 (27.8 ppm). Zinc was elevated in sediment samples CC-SD-2
(2,430 ppm), 4 (2,760 ppm), and 5 (1,990 ppm). Sample CC-SD-2 was compared to CC-SD-4 to
evaluate the impact of Snow Creek on Carpenter Creek water quality. Nickel and vanadium were
both elevated (at least three times the upstream concentration) in sediment downstream of the
confluence of Snow Creek in Carpenter Creek.

Four_'ané.lytes were elevated in Belt Creek sediment: arsenic, copper, manganese, and vanadium.
Sample CC-SD-7 had elevated arsenic (48.9 ppm) and manganese (13,900 ppm), and sample
CC-SD-8 had elevated copper (310N* ppm) and vanadium (65.1 ppm).

Snow Creek was sampled prior to its confluence with Carpenter Creek to evaluate its
contribution to Carpenter Creek elevated metals levels. The contribution of metals was evaluated
based on the Snow Creek sample (CC-SW/SD-3) being elevated at least three times upstream
Carpenter Creek concentrations (CC-SW/SD-1) or above the detection limit, if upstream
concentrations were not detected and the Snow Creek sample being elevated above the Carpenter
Creek PPE sample (CC-SW/SD-4). There were no analytes in surface water that met these
‘conditions. In sediment, arsenic, barium, cadmium, manganese, nickel, silver, and zinc met the
conditions. :




2.2 GROUNDWATER SAMPLES

Six groundwater samples were collected during this site inspection: one spring, one domestic
well, and four discharging adits. Sample CC-GW-1 was collected from a spring at a residence
located in Neihart, representing upgradient conditions. Sample CC-GW-2 was collected from :
well at a residence on Carpenter Creek Road, representing downgradient conditions. Sample
CC-GW-4 was collected from a discharging adit at the IXL-Eureka Mine Site. Sample CC-GV
5 was collected from a discharging adit at the Ontario Mine Site. Sample CC-GW-7 was
collected from a discharging adit at the Comucopia Mine Site. Sample CC-GW-8 was collecte
“from a discharging adit at an unnamed mine on Haystack Creek. Groundwater total metals
sampling results are presented in Table 12. Elevated levels of total metals in the downgradient
groundwater well sample and the adit discharges, and upgradient levels of those metals, are
presented in Figure 18.

Twelve analytes were elevated at least three times upgradient concentrations or above the
detection limit, if upgradient concentrations were not detected in groundwater. Groundwater
sample CC-GW-2 and its duplicate CC-GW-6 had elevated levels of copper (75.7 ppb; GW-6)
iron (323 ppb; GW-6), manganese (11.2B and 13.9B ppb, respectively), and vanadium (4.1B a
7.2B ppb, respectively). Groundwater sample CC-GW-4 had elevated iron (978 ppb), mangan
(189 ppb), and zinc (464 ppb). Groundwater sample CC-GW-5 had elevated manganese (25
ppb) and vanadium (4B ppb). Groundwater sample CC-GW-7 had elevated aluminum (411
ppb), iron (1,290 ppb), manganese (111 ppb), vanadium (5.5B ppb), and zinc (107 ppb).

~ Groundwater sample CC-GW-8 had elevated aluminum (2,500 ppb), beryllium (14.6 ppb),
cadmium (50.6 ppb), cobalt (39.2B ppb), copper (139 ppb), iron (4,490 ppb), lead (180 ppb),
manganese (1,540 ppb), nickel (28.9B ppb), thallium (6B ppb), vanadium (8.1B ppb), and zinc
(7,040 ppb).

Four analytes exceeded the MCLs in two samples. Groundwater sample CC-GW-8, the Hayst
Creek Mine adit discharge, exceeded the MCLs for beryllium, cadmium, and thallium and the
action level for lead. Groundwater sample CC-GW-1, the upgradxent spring sample, exceedec
the action level for lead (19.5 ppb).

2.3 SOIL SAMPLES

Eleven composite, surficial (surface to six inches) soil samples were collected during this site
inspection: . one background soil and ten waste rock samples. Sample CC-SS-1 was collected
upgradient of the upstream surface water sample, representing background conditions. Sampl
CC-SS-2 and 3 were collected at the IXL-Eureka Mine Site. Samples CC-SS-4 and 12 were
collected from the Ontario/Comucopia Mine Site. Samples CC-SS-6 and 7 were collected at
Benton (Big Snowy) Mine Site. Sample CC-SS-8 was collected at the Haystack Mine Site.
Sample CC-SS-9 was collected from an unnamed mine on Haystack Creek. Samples CC-SS-
and 11 were collected from the Black Diamond Jay Mine Site.
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Soil sample total metals sampling results are presented in Table 13. Elevated levels of total
metals and background concentrations for those metals are presented on Figure 18.

Eighteen analytes were elevated at least three times background concentrations or above the
detection limit, if background was not detected in the waste rock. The [XL-Eureka Mine Site
(CC-SS-2 and 3) had elevated levels of antimony (35.6 ppm), arsenic (46.6 to 104 ppm),
beryllium (0.26B to 1.2 ppm), chromium (2.2 to 7.7B ppm), copper (89.5N* ppm), iron (19,000*
to 167,000* ppm), lead (2,380* to 5,270* ppm), mercury (0.78B to 0.83 ppm), silver (37.6 to 51
ppm), and zinc (1,120 to 1,360 ppm). The Ontario/Comucopia Mine Site (CC-SS-4 and 12) had
elevated levels of aluminum (6,100 ppm), arsenic (94.1 to 183 ppm), beryllium (0.23B to 0.83B
ppm), cadmium (18.1* ppm), chromium (1.3B to 49.4 ppm), cobalt (15.8 ppm), iron (16,200* to
50,800* ppm), lead (177* to 4,340* ppm), manganese (1,050 ppm), mercury (3.4 ppm), nickel
(48.5 ppm), silver (9.3 to 295 ppm), thallium (1.0B to 11.9 ppm), vanadium (37 5 ppm), and zinc
(472 to 3,940 ppm).

The Benton (Big Snowy) Mine Site (CC-SS-6 and 7) had elevated levels of aluminum (4,660
ppm), antimony (18.1 to 62.9 ppm), arsenic (112 to 280 ppm), beryllium (0.36B to 0.64B ppm),
chromium (11 to 14.6 ppm), cobalt (2.7B to 4.5B ppm), copper (181N* to 308N* ppm), iron
(42,400* to 48,500* ppm), lead (1,180* to 5,020* ppm), mercury (0.49 ppm to 2.8 ppm), nickel
(3.6B to 5B ppm), silver (36.9 to 125 ppm), vanadium (12.8 to 13.2 ppm), and zinc (472 ppm).
The Black Diamond Jay Mine Site (CC-SS-10 and 11) had elevated levels of aluminum (14,100
ppm), antimony (10.7B to 16.5 ppm), arsenic (156 to 178 ppm), barium (213 ppm), beryllium
(0.19B to 0.76B ppm), cadmium (28.9* ppm), chromium (17 to 191 ppm), cobalt (15.6 ppm),
copper (172N* ppm), iron (61,200* to 93,900* ppm), lead (4,050* to 14,100* ppm), mercury
(0.28 to 0.3 ppm), nickel (69.1 ppm), silver (18.7 to 41 ppm), vanadium (59.5 ppm) and zinc
(1,780 to 7,480 ppm).

The Haystack Creek Mine Site (CC-SS-8) had elevated levels of aluminum (12,000 ppm),
antimony (16.8 ppm), arsenic (24.9 ppm), barium (473 ppm), beryllium (0.94B ppm), chromium
(9.5 ppm), cobalt (9.5B ppm), copper (304N* ppm), iron (63,500* ppm), lead (454* ppm),
mercury (0.77 ppm), nickel (7.3B ppm), vanadium (83.3 ppm), and zinc (1,080 ppm). The
unnamed mine on Haystack Creek (CC-SS-9) had elevated levels of antimony (82.1 ppm),
arsenic (155 ppm) beryllium (0.3B ppm), cadmium (40.5* ppm), cobalt (3.3B ppm), copper
(201N* ppm), iron (20,300* ppm) lead (2,330 ppm), mercury (0.4 ppm), silver (84.9 ppm), and
zinc (7,690 ppm).

3.0 PRELIMINARY RISK ASSESSMENT
A risk assessment uses measured data to identify whether a particular chemical compound is
linked to a health effect; the compound is then related to population exposure. The preliminary

risk assessment for the Carpenter and Snow Creek Mining Complex Site only identifies whether
a compound is linked to a health effect; population exposure is not considered.
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3.1 CONTAMINANTS OF CONCERN

Table 14 summarizes the potential health effects associated with the contaminants at the source
and the pathway contaminants that are elevated, attributable to the source, and not considered |
contaminants at the site. Source contaminants of concern include the following: aluminum,
antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, iron, lead,
manganese, mercury, nickel, silver, thallium, vanadium, and zinc. The surface water pathway
includes the following contaminants of concern: arsenic, barium, cadmium, copper, iron, lead.
manganese, nickel, silver, thallium, and zinc. The groundwater pathway includes the followin;
‘contaminants of concern: aluminum, beryllium, cadmium, cobalt, copper, iron, lead, mangane:
nickel, thallium, vanadium, and zinc.

Information pertaining to health effects was gathered from toxicological texts including the
Rapid Guide to Hazardous Chemicals in the Workplace (Sax, 1994), the Merck Index (Merck,
1983), the Pocket Guide to Chemical Hazards (NIOSH, 1985), and Threshold Limit Values for
Chemical Substances and Physical Agents (ACGIH, 1995). Table 14 also lists the background
concentration found at the site for the compound. The background concentration is presented :
comparison can be made with the compound identified at the site. At some sites, background
concentrations are significant and should be taken into account.

4.0 CONCLUSIONS AND RECOMMENDATIONS

4.1 CONCLUSIONS
4.1.1 Source Characterization

The source samples were collected from the Haystack Creek drainage (Haystack Creek Mine £
and the unnamed mine site) or the Snow Creek drainage (IXL-Eureka, Ontario/Cornucopia,
Benton, Black Diamond Jay Mine Sites). Each site had at least eight (up to 16) elevated metal
including: aluminum, antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt,
copper, iron, lead, manganese, mercury, nickel, silver, thallium, vanadium, and zinc. Each site
(except the Benton Big Snowy) was in or immediately adjacent to surface water.

4.1.2 Surface Water Pathway

The Carpenter Creek surface water and sediment samples (CC-SW/SD-1, 2, 4, and 5) had
elevated levels of arsenic (sediment only), barium (sediment only), cadmium, copper, lead,
manganese, nickel (sediment only), silver (sediment only), and zinc. All elevated analytes we:
attributable to the waste rock sources. The impact of Snow Creek on Carpenter Creek was
evaluated by comparing sample CC-SW/SD-2, Carpenter Creek prior to the confluence with
Snow Creek, to CC-SW/SD-4, Carpenter Creek after the confluence with Snow Creek. The
analytes elevated in surface water prior to Snow Creek were the same (except for the addition
" iron) in lesser concentrations than the analytes elevated after Snow Creek. The analytes eleva:
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in sediment prior to Snow Creek were the same (except for the addition nickel) in lesser
concentrations (manganese and zinc were very slightly higher) than the analytes elevated after
Snow Creek. Based on the above data, the elevated metals levels in Carpenter Creek appear to
be caused by mine sites on Carpenter Creek rather than on Snow Creek. Snow Creek appears

_(generally) to dilute elevated metals in Carpenter Creek. However, certain precipitation events
could likely cause Snow Creek to be a contributor to Carpenter Creek metals levels.

The Belt Creek surface water and sediment samples (CC-SW/SD-6, 7, and 8) had elevated levels
of arsenic (sediment only), lead (surface water only), manganese (sediment only), and vanadium.
All elevated analytes were attributable to the waste rock sources. The influence of Carpenter
~ Creek on Belt Creek was evaluated by comparing elevated metals detected downstream in Belt
Creek (CC-SW-7 and 8) to elevated metals detected in Carpenter Creek (CC-SW-1, 2, 4, and 5).
Lead and vanadium are the only analytes elevated in downstream Belt Creek surface water. Lead
was not detected upstream in Belt Creek. Vanadium is not elevated in any Carpenter Creek
surface water sampling location or upstream in Belt Creek surface water. Based on the above
data, Carpenter Creek appears to be the source of lead to Belt Creek; hence, Carpenter Creek is
negatively affecting Belt Creek. The vanadium in Belt Creek cannot be explained through the
surface water pathway, although, vanadium is elevated in source samples and the groundwater

pathway. '

Carpenter Creek surface water is being impacted by metals levels as evidenced by the
exceedances of the freshwater AWQC for cadmium, copper, lead, and zinc. However, there is no
fishery data available for Carpenter Creek at this time. Wetlands located on Carpenter Creek are
being impacted as evidenced by elevated metals in surface water in wetlands locations. Belt
Creek surface water has elevated metals levels. And, while there is a fishery on Belt Creek, the
metals levels do not exceed freshwater AWQC. '

4.1.3 Groundwater Pathway

The domestic well (CC-GW-2) had elevated levels of .copper (the field duplicate groundwater
sample was significantly outside of the control limit), iron, manganese, and vanadium. All
elevated analytes were attributable to the waste rock sources. There were no MCLs exceeded.

The adit discharges (CC-GW+4, 5, 7, and 8) had elevated levels of aluminum, beryllium,
cadmium, cobalt, copper, iron, lead, manganese, nickel, thallium, vanadium, and zinc. All
elevated analytes were attributable to waste rock sources. The MCLs for beryllium, cadmium,
and thallium were exceeded and the action level for lead.

The upgradient groundwater sample (CC-GW-1), a spring in Neihart, exceeded the action level
for lead. -



4.1.4 Soil Exposure Pathway

There was surficial soil contamination documented at the sources. However, there was no
population within 0.25 mile of the site.

4.2 REC_QMMENDAIIQES

The mines and mills in the Carpenter and Snow Creek Mining Complex Site have elevated lev
of metals. These metals are affecting the drinking water and surface water pathways. The site
‘should have a preliminary HRS scoring performed to determine eligibility for the NPL.

The analytical results of both groundwater drinking water samples (CC-GW-1 and 2) should bt
sent to the owners because analytes are elevated and lead exceeds the action level. If the site
should progress through the Superfund process, prioritization for clean-up should be given to
Carpenter Creek sites (Silver Dyke Complex and Carpenter Creek Tailings Site) because
interpretation of analytical data shows the Snow Creek sites to have a lesser 1mpact to Carpent:
Creek when compared to the Carpenter Creek sites.
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CERCLA ELIGIBILITY QUESTIONNAIRE

Site Name:; Carpenter and Snow Creek Mining Complex Site

City: Neihart State:_Montana

EPA ID Number: MTDO0001096353 -

L CERCLA ELIGIBILITY YES NO
Did the facility cease operations prior to November 19, 1980? X
If the answer is YES, STOP, facility if probably a CERCLA site.

IL RCRA ELIGIBILITY YES M

Did the facility file a RCRA Part A application? .

If YES:

1. Does the facility currently have interim status? -
2. Did the facility withdraw its Part A application?  __  __
3. Is the facility a known or possible protective filer? __  __
4. Type of facility:

Generator __ Transporter __ Recycler ___
TSD (Treatment/Storage/Disposal) __

Does the facility have a RCRA operating or post
closure permit? [

Is the facility a late (after (11/19/80) or non-filer that has been
identified by the EPA or the State? (facility did not know it needed
~ to file under RCRA). -
If all answers to question in Part I are NO, STOP, the Facility is a CERCLA eligible site.
If answer to #2 or #3 is YES, STOP, the facility is a CERCLA eligible site.

If answer #2 and #3 are NO and any OTH'ER answer is YES, site is RCRA, continue to
PART III



I1I.

RCRA SITES ELIGIBLE FOR NPL YES

Z.
@)

Has the facility owner filed for bankruptcy under federal
or state laws? —
Has the facility lost RCRA authorization to operate or shown
probably unwillingness to carry out corrective action?

Is the facility a TSD that converted to a generator, transporter
or recycler facility after November 19, 1980?

EXEMPTED SUBSTANCES

Does the release involve hazardous substances other than
petroleum? ' - —_—

The site may never reach the NPL. We need to be able to refer it to any other programs in E
or state agencies which may have jurisdiction, and thus be able to effect a cleanup. Respons
should summarize available information pertaining to the question.

D

3)

4)

5)

6)

7)

8)

Is there an owner or operator? _Yes; numerous owners. Ownership is being researc
bv MDEQ ' :

(NPDES-CWA) Is there a discharge water containing pollutants with surface water
through a point source (pipe, ditch, channel, conduit, etc.)? _YES

(Sec. 404-CWA) Have fill or dredged material been deposited in a wetland or on the
banks of a stream? Is there evidence of heavy equipment operating in ponds, stream.
wetlands? _YES

(UIC-SDWA) Are fluids being disposed of to the subsurface through a well, cesspoc

septic system, pit, etc.? _NO

(TSCA) It is suspected that there are PCB's on the site which came from a source wi
greater than 50 ppm PCB's such as oil from electrical transformers or capacitors? __
Big Seve ine Site

(FIFRA) Is there a suspected release of pesticides from a pesticide storage site? Are
there pesticide containers on site? _NO

(RCRA - Subtitle D) Is there an owner or operator who is obligated to manage solid
waste storage or disposal units under State solid waste or groundwater protection

regulations? _NO _

(UST) Is it suspected that there is a leaking underground storage tank containing a
product which is a hazardous substance or petroleum? _NO: above ground tanks at

Big Seven Mine Site
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LATITUDE AND LONGITUDE CALCULATION WORKSHEET #2
LI USING ENGINEER'S SCALE (1/60)

SITE NAME: Carpenter and Snow Creek Mining Complex Site CERCLIS #:MTD0001096353

AKA SSID:

ADDRESS: NE 1/4, Section 20, T14N, RORE

CITY: Neihart STATE: Montana ZIP CODE: 59465

SITE REFERENCE POINT: Confluence of Snow and Carpenter Creeks

USGS QUAD MAP NAME: Neihart

TOWNSHIP: 14N RANGE: 8E

SCALE: 1:24,000 MAP DATE 1961 SECTION: 20_

MAP DATUM: 1927 MERIDIAN: Montana

COORDINATES FROM LOWER RIGHT (SE) CORNER OF 7.5" MAP
(attach photocopy) _

LONGITUDE: 110°37'30" LATITUDE: 46°52' 30"

COORDINATES FROM LOWER RIGHT (SE) CORNER OF 2.5' GRID CELL:
LONGITUDE: 110°42'30" LATITUDE: 46°57' 30"

CALCULATIONS: LATITUDE (7.5' QUADRANGLE MAP)

A)"NUMBER OF RULER GRADUATIONS FROM LATITUDE GRID LINE TO SITE
REF POINT: 36
B) MULTIPLY (A) BY 0.3304 TO CONVERT TO SECONDS:
' A x0.3304=_11.89 "
C) EXPRESS IN MINUTES AND SECONDS (1'=60"): ‘11.89
D) ADD TO STARTING LATITUDE: 46° 57'30"+ 11.89 =

SITE LATITUDE: 46°57' 41.89"

CALCULATIONS: LONGITUDE (7.5' QUADRANGLE MAP)

A) NUMBER OF RULER GRADUATIONS FROM L GRID LINE TO SITE REF

POINT: 132

B) MULTIPLY (A) BY 0. 4808 TO CONVERT TO SECONDS:
A x0.4808 = 63.46"

C) EXPRESS IN MINUTES AND SECONDS (1'=60"): 1'3

D) ADD TO STARTING LONGITUDE: _110°42'30"+ 1 3 =

SITE LONGITUDE: 110°43'33.46" II
INVESTIGATOR.EACQ Q\.r.&-RDATE: 12k 94
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APPENDIX C

EPA REGION VIII PA WORKSHEET




Preparer's Name Meg Babits Location Neihart, Montana

Site Name Camenter and Snow Creek Mining Complex Site Date 6-95




MAJOR CONSIDERATIONS

A) Does any qualitative or quantitative information exist that may indicate an observed
release to air, ground water, soil or surface watc_:r? Yes
Describe: _1994 analvtical data collected for the MDEQ/Abandoned Mine Reclamation
Bureau by Pioneer Technical Services, Inc.

B) If the answer to #1 is yes, is there evidence of drinking water supply contamination or any
other target contamination (i.e., food chain, recreation areas, or sensitive environments)?
Describe: Surface water and sediment had elevated levels of metals that were attributable
to the sources.

O Are there sensitive environments within a 4-mile radius or 15 downstream miles of the
site? _Yes If yes, describe if any of the following apply:

- Multiple sensitive environments? No

- Federally designated sensitive environment(s)? _No_

- Sensitive environment(s) downstream on a small or slow flowing surface water
body? _No '

D) Is the site located in an area of karst terrain? _No _

Describe: __

E) Does the waste source lie fully or partially within a wellhead protection area as
designated according to section 1428 of the Safe Drinking Water Act? _No

F) Does any qualitative or quantitative information exist that people live or attend school on
onsite contaminated property? _No
Describe: __

SITE INFORMATION

1. Site Name: enter and ow Creek Mining Complex Site

Address: _Carpenter Creek Road
City: Neihart County: _Cascade State: ‘MT Zip code: _59465

EPAID: _MTD0001096353

Pacduond [ 2 LV N
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Latitude: _46° 57'41.89" Longitude: _110° 43 33.46"

Directions to site (from nearest public road): _From Great Falls, Montana, travel south

on Highway 89 toward Neihart, Approximatelv one mile north of Neihart, Carpenter
Creek intersects Belt Creek. At this confluence, there is a gravel road (Forest Road 3323)
which travels along Carpenter Creek to the northwest. This road accesses all mine sites

enter Creek. e mine sites u w Creek are behind a locked gate.

Site ownership history (Use additional sheets, if necessary):

A. Name of current owner: _Numerous complicated private ownership of various
private mining claims within the [ewis and Clark National Forest, The

/ i le fontana, would have the t correct ownershi
records.

~ Address: __
City: _ County: __ State: __ Zipcode: __
Dates: From __ To __ Phone: _

B. Name of previous owner: __
Address: __
City: __ County:l — State: __ Zipcode: __
Dates: From __To __ Phone: __

Source of ownérship data: __

lType of ownership (Check al.l that apply):

X__ Private __ State ___ Municipal _ Federal~

__ County __ Other (describe): __

Name of site operatdr: Agmgmmlmwmt_é._

Address: __

City: _ Countf: _ State: __ Zipcode: __

Dates: From __To __ Phone: __ |




BACKGROUND/OPERATING HISTORY

10.

WA

11.

Describe operating history of site: Claims were located in the area as early as 1883 and

ining began in t ea as ear 1897. e major mining operations ended 1950,

Source of information: MDEQ/AMRB-Pioneer site investigation logsheets

Describe site and nature of site operations (property size, manufacturing, waste disposal,

storage, etc.): _The site is private mining claims within the UUSDA Forest Service, Lewis

and Clark National Forest. e area within the 3,000 acre drainage basin is steep and

rugged. Operations included underground mining and milling facilities.
Source of information: MDEQ/AMRB-Pioneer site investigation logsheets

Describe any emergency or remedial actions that have occurred at the site: None

Source of information: MDEQ/AMRB-Pioneer site investigation logsheets

Are there records or knowledge of accidents or spills involving site wastes? No

Describe: _
Source of information: /AMRB-Pioneer site investigati osheet

Discuss existing sampling data and briefly summarize data quality (e.g., sample objective,
age/comparability, analytical methods, detections limits and QA/QC): The

MDEQ/AMRB performed hazardous materials inventory investigations in 1994 at six

mines within the site and in 1993 at eight mines within the site. il, waste undwate

urface water and sediment les were collected. e data have sufficient to0-
make it similar to EPA CLP quality. A 1990 Environmental Assessment by
/A a ingin 1973 by /Water Qualjty Bureau produced

limited data. These data have limited QA/QC and should onlv be used for screeening

purposes.
Source of information: _MDEQ/AMRB-Pioneer site investigation logsheets
NT A TANCE ICA

For each source at the site, summarize on Table 1 (page 12): 1) methods of hazardous
substance disposal, storage or handling; 2) size/volume/area of all features/structures that

might contain hazardous waste; 3) condition/integrity of each storage disposal feature or
structure; and 4) types of hazardous substances handled. -

[ |
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12, Briefly explain how waste quantity was estimated (e.g., historical records or manifests,

permit applications, air photo measurements, etc.): _Waste quantity was estimated during

the 1994 and 1993 M /AMRB-Pioneer hazardous material inventory investioation.

Source of information: _MDEQ/AMRB-Pioneer site investigation logsheets

13.  Describe any restrictions or barriers on accessibility to onsite waste materials: _Six of the
urteen mine sites are o a road with a locked gate

Source of information: _MDEQ/AMRB-Pioneer site investigation logsheets
GROUND WATER CHARACTERISTICS

14.  Any positive or circumstantial evidence or a release to ground water? _No

Describe: ___

Source of information: _MDEQ/AMRB-Pioneer site investigation logsheets

15.  On Table 2 (page ), give names, descriptions, and characteristics of
geologic/hydrogeologic units underlying the site.

16.  Net precipitation: _Unknown
W R C 1
17. Are there surface water bodies within 2 miles of the site? _Yes

Ditches _ Lakes __ Pond

_X_ Creeks __ Rivers __ Other __

18.  Discuss the probable surface runoff patterns from the site to surface waters: _Most of the
ine sit j in a cree ibut,

19.  Provide a simplified sketch of surface runoff and surface water flow system for 15
downstream miiles (see item #36).

20.  Any positive or circumstantial evidence of surface water contamination? _Yes

Describe: _The 1994 and 1993 MDEQ/AMRB-Pioneer analvtical data.
Source of information: _MDEQ/AMRB-Pioneer site investigation logsheets




Estimate the size of the upgradient drainage area from the site: _5,000 _ acres.

21.
Source of information: _USGS Topographic map _
22.  Determine the average annual stream flow of downstream surface waters.
Water body: _Carpenter Creek  Flow: _3-10 cfs
Water body: _Snow Creek Flow: _LS5_ cfs_
Wéter body: _Belt Creek Flow: _125 cfs
Source of information: | Measured and USGS
23.  Is the site or portions thereof located in su_rfaée..water? _Yes
24.  Isthessite located in a floodplain (indicate flood frequency)? _Yes: some of the mine
ites are located in the one-year flogdplain arpenter or Snow Creek
25, Identify and locate (see item #36) an-y surface water recreation area within 15 downstream
miles of the site: _None :
Source of information: | _MRIS database |
26.  Two year 24-hour rainfall: _2.2
TARGETS |
27. = Discuss grouﬁd water usage within four miles of the site: _Some use of groundwater for
' domestic purposes. -
Source of information: _Montana Bureau of Mines and Geologv
28. Summarize the population served by ground water on the téble below:

istance Population
(miles) '
0-1/4 awthome
1/4 -1/2 _2.6 (Mammen)
1/2-1 0
1.2 g

s o R

LAl s ans |
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31

|98
{8

2-3 5.2

3-4 17

Source of information: _Montana Bureau of Mines and Geologv and Census Bureau

Data

Identify and locate (see item #36) population served by surface water intakes within 15
downstream miles of the site: _2.6

Describe and locate fisheries within 15 downstream miles of the site (i.e., provide
standing crop of production and acreage, etc.): _Belt Creek.

Source of information: _MRIS and Montana Department of Fish, Wildlife and Parks

Determine the distance from the site to the nearest of each of the following land uses.

Description Distance
Commercial/Industrial
Institutional , 1.5 miles

Single Family Residential 1.000 feet (Hawthorne)

Multi-Family Residential Unknown

Park ' Unknown
Agricultural 10 miles

Source of information: _USGS Topographic map

Summarize the population within a four-mile radius of the site:

Distance ~ Population
(miles) -

0-1/4 ~ _2.6 (Hawthorne)
1/4 - 172 2.6 (Mammen
172-1 0

1-2 334

2-3 54



3-4 103
Source of information: _Lewis and Clark National Forest Map and Census data
OTHER REGULATORY INVOLVEMENT

33. Discuss any permits:
County: _Unknown
State: _Unknown
Federal: _Unknown
Other: _Unknown

Source of information: __

agoie #

sl
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34. SKETCH OF SITE |
Include all pertinent features, e.g., wells, storage areas, underground storage tanks, waste
areas, buildings, access roads, areas of ponded water, etc. Attach additional sheets with
sketches of enlarges areas, if necessary.

North (up)
See Figures in report




35. SURFACE WATER FEATURES

Provide a simplified sketch of surface runoff and surface water flow system for 15
downstream miles. Include all pertinent features, €.g., intakes, recreation areas, fisheries,

gauging stations, etc.

See Figure in report

North (up)
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TABLE 1

‘WASTE CONTAINMENT AND HAZARDOUS SUBSTANCE IDENTIFICATION!

SOURCE "l:YPE SIZE (Volume/Area) | ESTIMATED WASTE | SPECIFIC COMPOUNDS | CONTAINMENT? | SOURCES OF
: QUANTITY ' INFORMATION
Pile (Hutchinson) 130 cubic yards Unknown Unknown None MDEQ/AMRB-
_ Pioneer files
Pile (Snow Creek Mill) | 183 cubic yards Unknown Sb, Cu, Pb, Hg, Ag, Zn None MDEQ/AMRB-
Pioneer files
Pile (Lexington No.4) | 6,600 cubic yards | Unknown Sb, As, Cd, Cu, Pb, Hg, None MDLEQ/AMRD-
: Ag,Zn ' Pioneer files
Pile (Ripple Mines) 6,100 cubic yards | Unknown As, Ba, Cd, Cu, Pb, Hg, None MDLEQ/AMRB-
Ag,Zn Pioneer files
Pile (Rebellion Mines) 64,920 cﬁbic Unknown Sb, As, Ba, Cd, Cu, Pb, None MDLEQ/AMRB-
: yards Mn, Hg, Ag, Zn Pioneer files
Il Pile (Emma) 520 cubic yards Unknown Sb, As, Cd, Cu, Pb, Mn, None MDLEQ/AMRB-
Ag, Zn Pioncer files
Pile (Big Seven Mine) | 2,580 cubic yards | Unknown Sb, As, Cd, Pb, Mn, Hg, None MDEQ/AMRB-
H Zn | Pioneer files
Pile (Baker) 420 cubic yards Unknown Sb, Ba, Cu, Hg None

MDEQ/AMRB-

Pioneer files




Pile (Vilipa) 5,700 cubic yards | Unknown Cu, Hg None | MDEQ/AMRB-
' Pioneer files -

Pile (Carpenter Ck 111,000 cubic Unknown Sb, As, Ba, Cd, Cu, Pb, None MDEQ/AMRB-
Tailings) - yards Mn, Hg, Zn ' Pioneer files

Pile (Silver Dyke Mill) | 82,600 cubic Unknown As, Ba,Cd, Cu, Pb, Mn, None MDEQ/AMRB-
yards Hg, Zn Pioneer files

Pile (Silver Dyke 56,350 cubic Unk:_\oWn As, Ba,Cd,Cu, Pb,Mn,Hg | None MDEQ/AMRB-
Tailings) yards - ' Pioneer files

Pile (Silver Dyke Adit) | 12,100 cubic Unknown Sb,As,Cd, None MDEQ/AMRB-
. yards Cu,Fe,Pb,Mn,Hg, Zn Pioneer files

Pile (Sherman No. 2) 200 cubic yards Unknown Unknown. None MDEQ/AMRB-

Pioneer files

! Use additional sheets in necessary.
? Evaluate containment of each source from the perspective of each migration pathway (e.g., groundwater pathway - non-existent,

natural or synthetic liner, corroding underground storage tank; surface water - inadequate freeboard, corroding bulk tanks; air -

unstabilized slag piles, leaking drums, etc.)

T eneeM

[ abat ]




TABLE 2

HYDROGEOLOGIC INFORMATION!

STRATA THICKNESS HYDRAULIC TYPE OF SOURCE OF
NAME/DESCRIPTION (FT.) CONDUCTIVITY (cm/sec) DISCONTINUITY? INFORMATION

Unknown

! Use additional sheets in necessary.

2 Identify the type of discontinuity within four-miles from the site (e.g., river, strata, "pinches out", etc.)
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'APPENDIX D

COPY OF FIELD LOGBOOK AND CHAIN OF CUSTODY FORMS
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APPENDIX E

WETLANDS INVENTORY




Carpenter Creek Wetland Sites:

Site 1:
19 ac

Indlcator Species: Soail:
Pca glaucifolia Typic Cryaquept
Carex rostrata
Salix bebbiana
Carex illota
Geum macrophylium
Salix scouleriana
Angelica arguata
Senecio pseudaureus
Equesetum arvense
Juncus ensifolius

Site 2:
0.8 ac

indicator Species: Soil:
Populus baisamifera Aquic Cryofluvent
Smilacina stellata
Alnus sinuata
Equisetum hyemale
Salix bebbiana
Deschampsia caespitosa

Site 3:
01ac

Indicator Species Soil:
Salix exigua Aguic Cryofluvent
Alnus sinuata
Equisetum fluvitale
Cormnus stolonifera
Rubus ideaus
Populus angustifolia
Equisetum hyemale.

Salix bebbiana
Salix scouleriana
Calamagrostis canadensis

Site 4:
0.1ac

Indicator Specles Soil:
Alnus sinuata Agquic Cryofluvent
Comus stolonifera
Salix bebbiana
Bromus inermis

Site 5:
153 ac

Indicator Specles: Soil:
Populus angustifolia " Aguic Cryofluvent
Salix pseudomonticola
Alnus sinuata

_ Salix scouleriana
Deschampsia caespitosa
Calamagrostis canadensis
Carex rostrata
Csrex illota
Bromus inermis
Geum macrophyllum

" Picea englemanii



Site 6:
1.7 ac

- Indicator Species
Populus angustifolium
Alnus sinuata
Salix scouleriana
Pinus contorta
Epilobium angustifolium

Site 7:
0.24 ac

Indicator Species:
Populus tremuloides
Pinus contorta
Alnus sinuata
Salix bebbiana
Epilobium angustifolium

Site 8:
0.24 ac

Indicator Species:
Populus tremuloides
Alnus incana
Salix bebbiana
Equisetum fluvitale

Site 9:
12ac’

indicator Species:
Cornus stolonifera
Bromus inermis
Symphoricarpos albus
Phleum pratense
Pinus ponderosa

Site 10:
1ac

Indicator Species:
Salix scouleriana
Alnus sinuata
Populus angustifolium
Poa pratensis

Deschampsia caespitosa

Site 11:
1ac

Indicator Species:
Carex rostrata

Deschampsia caespitosa

Salix scoulariana
Alnus sinuata
Popuius angustifolia

Soit:
Aquic Cryofluvent

Soil:
Aquic Cryofluvent

Soil:
Aquic Cryofluvent

Soil:
Aquic Cryofluvent

Soil:
Aquic Cryofluvent

Soil:
Aquic Cryofluvent
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Adit discharge at Lucky Strike Mine Site.

Waste rock at Lucky Strike Mine Site.
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 APPENDIX F

PHOTOGRAPHIC LOG



Waste rock at unnamed mine on Haystack Creek.
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Waste rock at Lucky Strike Mine Site.
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Open shaft at IXL/Eureka Mine Site.

Open discharging adit at IXL/Eureka Mine Site.
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Snowy) Mine Site.
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Waste rock at IXL/Eureka Mine 'Site.

Waste rock at Benton (Bi




Waste rock at Benton (Big Snowy) Mine Site.
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Collapsed shaft at Cornucopia Mine Site.
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North end of dump at Black Diamond Jay Mine Site.

South end of dump at Black Diamond Jay Mine Site.




Adit with slight discharge at Black Diamond Jay Mine Site.




_ APPENDIX G

' SITE iNVESTIGA’_l"ION DATA SUMMARY FORMS:



SI Data Summaxy Site Name Qa_:pent‘er
Site Name Car_'penter and Snow Creek Mining ngplex Site - EPA Region_8_ Date 10/93
Contractor Name or State Office and Admessmmnmﬁme_s.ln_mm_

. Butte, MT 59702

GENERAL SITE INFORMATION

1. CERCLIS ID No._MTD0001096353
Address N/JA_ City_Neihart

County_Cascade State_MT Zip Code_59465  Congressional District_01]

2. Owner name N_ﬁmergus Qwmers Operator naine
Owner address - Operator address
City____ -~ State City State
3. Type of ownership (check all that épply): _ | .
X Private _ Federal/Agency. _ State ~._County = __Municipal
__ Other, : Reference(s) Ploneer, 1995a

4. Approximate size of property:_5,000 (entlre dmmage bggm) acresReference(s) Pioneer, 1995a
5. Latitude_46 ° 57 ' 41.89 " Longitude_110° 43 ' 33.46 " Reference(s)_Pioneer, 1995a

6. Site status: __ Active _ X Inactive __ Unknown Reference(s)_Pioneer, 1995a
7. Years of operation: From:_1883 to:_1943 __ Unknown Referencé(s) Pig- n_é'er, 1995a

8. Previous investigations:

Iype =~ Agency/State/Contractor Date
Inv. MDEQ/AMRB - 6794 Reference(s).Pioneer. 19952 < -
_Inv. _MDEQ/AMRB. _ _5-7/93 Ref:rence(s).P_ioneer, 19953
EA MDEOMMRB | 1990 ﬁ:fefence(s) Pioneer, 1995a
Misc.  _MDEQ/WQB 19731980 . Reference(s)_Pioneer, 1995a
R_efereﬁce(s)-__
Reference(s):_;_




Site Name La;pg_mL
' EPA Region_8  Date_10/95

SI Data Summary

Site Name enter and w Cr inj ex_Site

" WASTE SOURCE INFORMATION "

1. Waste source types (check all that apply)

— Constituent

_ Wastestream (type)
__Landfill

_ Drums
__Contaminated soil
__Land treatment . _
__ Tanks or non-drum containers (type) . -
X_Pile (type)_Tailings and Waste Rock -
_ Surface impoundment (buried) T
_ Surface impoundment (backfilled) §
__ Other ’

)

Reference(s)_Pioneer, 1995a

o eepan

2. Types of wastes (éheck all that apply)

_ Organic chemicals

— Inorganic chemicals -
_ Municipal wastes

_ Radionuclides |

X Metals : .
__ Pesticides/Herbicides _ o v
__Solvents . i
_Other___

-

Reference(s)Jioneef. 1995a

yrvn

3. Summarize ‘history of waste disposal ‘operations:

' M"ining and milling beg'an in the 1880's: produced overburden and tailings that were disposed to

the ground surface with little or no containment in floodplain.

3

Reference(s)_Pioneer, 1995a




SI Data Summary

Slte Name_Carpenter and Snow Creek Mining g;gmpl S;;

Site Name_Carpenter .
- EPA Region_§8 _ DateJ_O_QS_

4. Source characterization (Attach pages to show quantity and calculations.)

.Source 1 name:_Silver ka_e Tailings Site

Source type_PRile

Describe source:_Uncontained tailings in unnamed tributary and enter Creek

Ground water migration containment:_No (10)

Surface water migration containment:_No (10)

Air migration (gas and migration) containment:_No (10)

- Physical state of wastes: __ Liquid _X_ Solid _ Sludge/Slurry -__ Gas _. Unknown

Constituent quantity of hazardous substances:_N/A (specify units)
Wastestream quantity containing hazardous substances: IN/A_. (specify units)
Volume of source (yd’):_56,350 ' Area of source (ft%):_27.375
Hazardous substances associated with éource 1
As- 64.5 ppm_ © Cu-5510ppm .~ He-0073ppm
Ba-1.040ppm - . Mn-2120Jppm

Cd-81JXppm Pb-14200ppm -

Reference(s) Pi_Qneer. 1995a

* Source 2 name:_Carpenter Creek Tailings Site
Describe source:_Uncontained tailings in Carpenter Creek

Source type_Pile

Ground water migration containment:_No (10)

Surface water migration containment:_No (10)

Air migration (gas and migration) containment:_No (10)

-Physical state of wastes: __ Liquid _X_Solid _ Sludge/Slurry __ Gas __ Unknown

Constituent quantity of hazardous substances:_ N/A (specify units)
Wastestream quantity containing hazardous substances:_N/A (specify units)
Volume of source (yd*):_111,000 - Area of source (ft*):_76.500

Hazardous substances associated with source 2:

Sb - 5.24 ppm Cd - 34.2 ppm Mn - 6.870 ppm
As-139 ppm | - Cu-3.450ppm "Hg - 0. -J m
Ba - 2,820 ppm Pb - 7.870 ppm Zn - 2,990 ppm

Reference(s)_Pioneer, 19952




SI Data Summary _ Site Name_Carpenter .
Site Name_Carpenter and Snow Creek Minihg Complex Site EPA Region_8_ Date_10/95

CONTINUATION PAGE FOR SOURCE CHARACTERIZATION

Source #__ Name:_N/A . Source type

Describe source:_There are at least 19 other sources at this site. ey are not included

these
pages because Source #1 and #2 are by far the major (largest volume and highest concentration)

sources at the site.

Ground water migration containment:
Surface water migration containment:
Air migration (gas and migration) containment:
Physical state of wastes: __ Liquid __Solid __ Sludge/Slury __ Gas _ Unknown -

Constituent quantity of hazardous substances: - . (specify units)
Wastestream quantity containing hazardous substances: (specify units)
Volume of source (yd*): Area of source (ft?):

Hazardou$ substances associated with source #__:

- Reference(é)

Source #__ Name:_N/A _ Source type

Describe source: _
Ground water migration containment:
Surface water migration containment:
. Air migration (gas and migration) containment:
Physical state of wastes: __ Liquid __ Solid __ Sludge/Slurry _ Gas __Unknown

Constituent quantity of hazardous substances: (specify units)
Wastestream quantity containing hazardous substances: (specify units)
Volume of source (yd’): Area of source (ft*):

Hazardous substances associated with source #__:

Reference(s)

B-4
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~SI Data Summary Site Name g;gmgg er
Site Name g;a_r_penter and Snow Qreek Mmmg ngplex S - EPA ch10n_8_ Date_10/935

5. Description of removal or remedial activities

If aremoval has occurred, 1dent1fy the removal authonty and describe the activities. Specify the
date(s) of the removal. : -

There has been no removal activity at the site.

Reference(s)_Pioneer, 1995a




SI Data Summary - Site Name_Carpenter

Site Name_Carpenter and Snow Creek Mining Complex Site = EPA Region_8  Date_10/95

"______. GROUND WATER INFORMATION : "

1. Ground water drinking water use within 4 miles of site sources:
_ Municipal X Private __Both _ No Drinking Water Use

gree =

Reference(s)_Pioneer, 1995

2. Is ground water contaminated: _ :
X Yes _No _ Uncertain but likely _ Uncertain but not likely f
_ Additional sampling required '
Is analytical evidence available? _X_ Yes _No  Reference(s)_Pioneer, 1995b : y

3. Is ground water contamination attributable to the site? .
X Yes _No __ Additional sampling required ~ Reference(s)_Pioneer, 1995b -

4. Are drinking water wells contaminated? _
X Yes —No __ Uncertain but likely _ Uncertain but not likely :
_ Additional samipling required ' :
Is any analytical evidence available? X Yes _ No Reference(s)_Pioneer, 1995b

5. Net precipitation (HRS Section 3.1.2.2):_Unknown_ inches - Reference(s)
6. County average number of persons per residence:_2.6 Reference(s) lEngéc;, 19953

7. Discuss general stratigraphy underlying the site. Attach sketch of stratigraphic column.

- There is no information on underlying stratigraphy. _,-

Reference(s)_Pioneer, 1995a _

8. Using Table GW-1 (next page), summarize geology underlying the site (staning with formation
#1 as closet to ground surface). Indicate if formation is interconnected with overlying formation.




'SI Data Summary

LA

TABLE GW-1: SITE GEOLOGY

Site Name g:gmegte:

~ EPA Region_8  Date_10/95

10. Depth to top of aquifer:_<25 _ feet

Elevation: Unknown Reference(s) Pioneer 1995a

11. In the table below, enter the number of people obtaining dnnklng water from wells located within
4 miles of the site. For each aquifer, attach populatlon calculatlon sheets. Key aquer to
fomxatmns hsted in Table GW—l .

POPULATION SERVED BY' WELLS WITHIN DISTAN CE CATEGOR.IES BY AQUIFER

DISTANCE OF AQUIFER A: AQUIFER B: AQUIFER C:
WELL(S) FROM INCLUDES INCLUDES INCLUDES
SITE SOURCES FORMATIONS___ | FORMATIONS___ | FORMATIONS___ |
1/4 mile or less 26 |
>1/4 to 1/2 mile 2.6
>1/2 to 1 mile 0
>] to 2 miles 0
>2 to 3 miles 5.2
>3 to 4 miles 17

Reference(s)_Pioneer, 1995a

NAME OF INTER- TYPE OF AVERAGE | HYDRAULIC USED FO:.

FORMATION | CONNECT? [ MATERIAL | THICKNESS | CONDUCTIVITY | DRINKING
(yes/no) (FEET) (CM/SEC) WATER? |

1. Unknown
2
3
4.
5
6

Reference(s).

9. Does a karst aquifer underlie any 51te source'7
— Yes X_No Reference(s)




SI Data Summary : ' Site Name_Carpenter
Site Name_Carpenter and Snow Creek Mining Complex Site  EPA Region_8 Date_10/93

12. Is ground water from multiple wells blended prior to dxstnbutlon?
_Yes X No Reference(s)_Pioneer, 1995a

13. Is ground water blended with surface water?

_Yes X No : Reference(s)_Pioneer, 19952

14. Distance from any incompletely contained source available to ground water to nearest drinking
water well (HRS Section 3.3.1): _1,000 feet Reference(s)_Pioneer, 1995¢

Brieﬂy describe:_There is a wel] located 1,000 feet from the Silver Dyke Adit Site.

15. Briefly describe standby drinking water wells within 4 miles of sources at the site:

None

Reference(s) Pioneer, 1995a

16. Using Table GW-2, summarize ground wafer analytical results for all sampling investigations.
Include and identify background ground water sample results. (See Report)

17. Ground water resources with 4 miles of site sources (HRS Section 3.3.3):
_ Irrigation (5-acre minimum) of commercial food or commerclal forage crops
_ Commercial livestock watering
_ Ingredient in commercial food preparation
— Supply for commercial aquaculture
— Supply for major or designated water recreation area, excluding drmkmg water use
_ Water usable for drinking water but no drinking water wells are within 4 miles
X None of the above - )

Reference(s)_Pioneer. 1995a

18. Wellhead protection area (WHPA) within 4 miles of site sources (HRS Sectlon 3 3 4)
— Source with non-zero containment factor value lies within or above WHPA
_ Observed ground water contamination attributable to site source(s) lies within’ WHPA
_ WHPA lies within 4 miles of site sources
L None

Reference(s)_Pioneer, 1995a

Additional ground water pathway description:
None

Reference(s)




SI Data Summary Site Name_Carpenter
Site Name_Carpenter and Snow Creek Mining ngplex Site ~ EPA Region_8_ Date 19/25 :

" ' SURFACE WATER INFORMATION.
~ Complete this section of the data summary for each watershed if there are multiple watersheds.
Photocopy this page if necessary.

- 1. Describe surface water migration path from site sources to at least 15 miles downstream. Attach
a sketch of the surface water migration route. : i : _

g;g;penter Creek is the primary drainage ﬂowmg northeast to the west and then southwes; It is

Belt Creek flows into the Mrssoun Rrver 70 miles downstream

Reference(s)_Pioneer, 1995a

2. Is surface water contaminated?

X Yes __No _ Uncertainbutlikely - = _ Uncertain but not likely
Addmonal sampling required ' ' - :
Is analytical evidence available? ,X_ Yes _No - Reference(s)_Pigneer, 1995b

3. Is surface water contamination attn'butable to the site? L
X Yes — No __ Additional sampling required Reference(s)_Pioneer, 1995b

4. Floodplain category in which site so_nrces are located (check all that apply): _
‘X l-year _10-year = _ 100-year __ 500-year __ None Reference(s)_Pioneer, 19954

5. Describe flood containment for each source (HRS Section 4.12.122):

Source #1_Silver Dvke Tailings Flood containmenf‘ None
Source #2_Carpenter Creek Tailings Flood containment, None

Source #3_See #14 Flood containment
Source # Flood containment
Source #_ : . Flood containment
Source # a Flood containment
Source # Flood containment

Reference(s) Pioneer. 1995a

6. Shortest overland distance to surface water from any source (HRS Sectlon 4.1.2.1.2.1.3)

Q__ feet _ Reference(s)_Pioneer, 199353
7. Size of drainage area (HRS Section 4.4.3):_5,000 Acres Reference(s) Pioneer, 1995a

B-9



SI Data Summary Site Name_Carpenter _
Site Name Carpenter and Snow Creek Mx’hg’ng Complex Site . EPA Region_8 Date_10/935

8. Describe predominaht soil group within the drainage area (HRS Section 4.1.2.1.2.1.2).

Floodplains - fluvents and borolls: i' ides - aquic cryoboralfs

Reference(s) Pioneer 19954

9. 2-year 24-hour ra.mfall (HRS Section 4.1.2.1.2.1.2): - : ;

2.2 mches Reference(s)_Pioneer, 1995a .
10. Elevation of the bottom of nearest surface water body: - :
_Unknown_ feet above sea level ' | Reference(s)
11. Elevation of top of uppermost aquifer:
Unknown feet above sea level ' | Reference(s)
12. Predominant type of water body between probable point of entry to surface water and nearest L
drinking water intake: _X River __ Lake Reference(s)_Pioneer, 1995a :
13. Identify all drmkmg water intakes, fisheries, and sensmve environments within 15 nnles :
' downstream. : _
. TARGET - | WATER | DISTANCE | FLOW TARGET TARGE: | -
I NAME/TYPE | BODY | FROMPPE (CFS) | CHARACTERISTICS | SAMPLED? k
TYPE _
Belt Creek/ River 10 125 2.6 - | No S 4 e
Drinking Water | =~ - S
Belt Creek | River 5 125 = | Fishery (43 lbs./year) | Yes -
Carpenter Creek | River 0 7.5 Wetland (0.5 mile) Yes i :
L N — _

If target is a drinking water intake, provide number of people served by intake.
If target is a fishery, provide species and annual producnon of human food chain organisms

(pounds per year).
If target is a wetland, specify wetland frontage (in miles). Attach calculation pages.

Reference(s)_Pioneer. 1995¢




"SI Data Summary _ ‘Site Name_Carpenter -

" EPA Region_8_ Date 10/95

14. Is surface water drinking water blended prior to distribution?

_Yes X No ' o . Reference(s)_Pioneer 1995a

_ 15. Deso_ribe any standby drinking wate.r intakes within 15 ni_iles downstream:. .

None -

Reference(s)_Pioneer, i99_5a

16. Surface water resources within 15 miles downstream (HRS Section 4.1.2.3.3):
X Irrigation (5-acre minimum) of commercial food or commermal forage crops
X Commercial livestock watering - R
— Ingredient in commercial food preparation.
X_Major or designated water recreation area, excluding drmkmg water use
— Water designated by the state for drinking water use but is not currently used - :
— Water usable for drmkmg water but no drinking water intakes within 15 miles downstream

__None of the above '

~ Reference(s) Ploneer 1995a

17. Using Table SW-1, summarize surface water analytical results for all samplmg mvestlgatlons
Include and 1dent1fy background sample results. (See Report) ' -

- B-11




SI Data Summary _ Site Name_Carpenter
Site Name_Carpenter and Snow Creek Mining Complex Siz.e EPA Region_8 DateJO/Q.S

SOIL INFORMATION
1. Is surficial or soil contamination present at the site?
X Yes _No __ Uncertain but likely Uncertam but not likely
_ Additional sampling required
Is analytical evidence available? X Yes _No Reference(s)_Pioneer, lQQ;’b

2. Is surficial or soil contamination attributable to the site? _
X (at sources) Yes __ No __ Additional sampling required Reference(s) 'PiQneer, !995

R |

3. Is surficial contamination on the property and within 200 feet of a residence, school daycare .
center, or workplace? _ {
— Yes X No __Uncertain but likely — Uncertain but not likely - -
— Additional sampling required _

Is analytical evidence available? __Yes _ No . Reference(s) :

4. Total area of surficial contamination (HRS Section 5.2.1.2): _ ¢
_1_Q3._8_Zquuare feet . _ Reference(s)_____ H

5. Attractweness/accessxbﬂlty of the areas of observed contamination (HRS Section 5.2.1.1). Check
all that apply: :
_ Designated recreational area '
— Used regularly, or accessible and unique recreanonal area !
X Moderately accessible with some use _ _
_ Slightly accessible with some use : '
__Accessible with no use '
— Inaccessible with some use
— Inaccessible with no use

Reference(s)_Pioneer, 1993a

6. Using Table SE-1, summarize analytical results detecting surficial contamination within 200 feet
of a residence, school, daycare center, or workplace. Include and identify background sample

results. (See Report)

7. Using Table SE-2, summarize analytical results detecting surficial contamination within the
boundary of a resource or a terrestrial sensitive environment. Include and identify backgrounc

sample results if not listed in Table SE-1. (See Report)

8. Population within 1-mile u-avel distance from site. Do not include populations from Table SE-1.

B-12




- SI Data Summary Site Name_Carpenter |

Site Name_Carpenter and Snow Creek Mining Complex Site * EPA Region_8  Date_10/95
. r DISTANCE FROM SITE SOURCES . POPULATION
1/4 mile or less . 2.6
>1/4 to 1/2 mile : S 2.6
>1/2 to 1 mile | | 0 _

Reference_(s) Pioneer, 1995a

B-13




SI Data Summary Site Name_Carpenter

Site Name_Carpenter and Snow Creek Mining Complex Site . EPA Region_8 Date_10/95

i AIR INFORMATION _ J
1. Is air contamination present at the site? _

_Yes  __No _ Uncertain but likely X Uncertain but not likely

— Additional sampling required , _ :

Is analytical evidence available? __ Yes X No _ Reference(s)

2. Is air contamination attributable to the site? _
— Yes —No __ Additional sampling required Reference(s)

3. Are populations, sensitive cnvuonments or wetlands exposcd to airborne hazardous substances
released from the site?

— Yes — No __ Uncertain but likely X_Uncertain but not likely
~_ Additional sampling required .
Is analytical evidence available? _ Yes X No Reference(s)

4. Evidence of biogas release from any of the following source types at the site:
— Below-ground containers or tanks - __Landfill = __ Buried surface impoundment

Reference(s)

5. Particulate migration potential factor value: (HRS Figure 6-2)
6. Particulate mobility factor value: (HRS Figure 6-3)

7. Distance from any incompletely contained source to nearest resxdence or regularly occupied
area:_0.3 miles Reference(s)_Pioneer, 1995¢

8. Population within 4 miles of site sources

DISTANCE FROM SITE SOURCES POPULATION
0 (within site sources) . 0
| 1/4 mile or less : , ' 2.6
>1/4 to 1/2 mile 2.6
>1/2 to | mile 0
>1 to 2 miles . 334
>2 to 3 miles o 4
>3todmiles 103

Reference(s)_Pioneer, 1995a

pavg el



SI Data Summary | ‘Site Name_Carpenter .
Site Name_Carpenter and Sﬁgw Creek Mining Coiriplex Site =~ EPA Region_8_ Date_10/95

9. Resources within 1/2 mile of site sources (HRS Section 6.3.3):
__ Commercial agriculture
__ Commercial silviculture
__Major or designated recreation area
X None of the above

Re'ference(s)

10. Sensitive environments and wetlands within 4 miles of the site.

NAME/DESCRIPTION/LOCATION | DISTANCE |  TYPEOF | WETLAND
OF SENSITIVE ENVIRONMENT | FROM SITE SENSITIVE | 'SIZE
| OR WETLAND (MILES) | ENVIRONMENT | (ACRES)
Wetland . 1o Wetland 19
L

Reference(s) Pioneer, 1995 _

11. Using Table Air-1, summarize air analytical results for all sampling investigations. Include and
identify background sample results. (See Report) . '
| .

B-15 .-




SI Data Summary | | Site Name_( ;gm;m;; .
Site Name_Carpenter and Snow Creek Mining Complex Site EPA Region_8  Date_10/95

! ADDITIONAL INFORMATION AND COMMENTS "

The two sources listed appear to be significantly impacting the Carpenter Creek drainage. There are

Pioneer, 1995a. Draft Site History Report for the Carpenter and Snow Creek Mining Complex Site,

June 1995,

Pioneer, 1995b. Draft Analytical Results Report for the Carpenter and Snow Creek Mining Complex

Site, August 1995, '

Pigneer, 1995¢c. Draft Sampling Activities Report for the Carpenter and Snow Creek Mining

Complex Site, August 1995.

Pioneer, 1995d. Draft Final Site Investigation Report for the Carpenter and Snow Creek Mining

- Complex Site.

Pigneer, 1993a. Hazardous Materials Inventory Site Investigation Log Sheet for the Carpenter Creek
Tailings Site.

Pioneer, 1993b. _Hggdous Materials Inventory Site Investigatior_) Log Sheet for the Silver Dyke

Tailings Site.

Reference(s)




- APPENDIXH
LABORATORY ANALYTICAL DATA FORMS

MHCZOO

- MHCZ97 .

- MHCZ95
© MHCZ93 .-
MHCZ91 " -

- MHCZ89 " -
MHCZ87

MHCZ85 =

MHDAO5 .-

MHDA04

- MHDAOO . -

‘MHCZ98

MHCZ96
MHCZ94 "
MHCZ92 =~ -
- MHCZ90 .
. MHCZ86

MHDA20 -

“MHDAO2

MHDAl6
- "MHDAI1 - ..
'MHDAO03
- MHDAO0Y

. MHDA19

- MHDAO1
MHDA14 .
- MHDAI5 -
- MHDAI0.

MHDA12

'MHDAI3 - -

- MHDA17

. MHDAIS
_ MHDAO6
 MHDAO07

~ MHDAO8

CC-SW-2
CC-SW-3
CC-SW4-

~ CC-SW-5
 CC-SW-7 -

CC-SW-8
CC-SW-9
CC-SW-10

CC-SD-3

~ CC-SD-4

 LABSAMPLENUMBERS =~ - SAMPLENUMBER =~

. CC-SW-1

. cCSp1
~"ccsp2

CC-SD-5

_CC-SD-6 .
.CC-SD-7 -
‘ccsps

. CC-GW-I -
 CC-GW2

CC-GW+4
CC-GW-5

'CC-GW-6 .

CC-GW-7.

CC-GW-8

CC-SS-1

- CC-SS-2 .
CC-8S-3

- CC-SS4
'CC-S8-6

" CC-S8-7

CC-SS-8 .

CC-SS-9

'CC-SS-10 -

CC-SS-11-

. CC-SS-12.



Lab Name: QUANTERRA MO

Lab Code:

ITMO__

U.s.

EPA - CLP
1

INORGANIC ANALYSES DATA SHEET

Case No.: 23851_

' Matrix (soil/water): WATER

Level (low/med):

% Solids:

LOW

__ 0.0

Contract: 68D30049__

SAS No.:

Lab Sample ID: MHCZS8S
Date Received: 08/04/95

EPA SAMPLE NO.

MHCZ85

Sw g

SDG No.: MHCZS8S

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Color Before:

Color After:

Comments:

| %I'U|'UI’U|'U|'U"U"UI'U QI’U g g g g g g to g W O o g ’Ul =2

Clarity After: CLEAR_

CAS No. Analyte |Concentration{C| Q
7429-90-5 jAluminum_ 130(B

17440-36-0 [Antimony” Z5.9|U
7440-38-2 |Arsenic__ 2.3|0
17440-39-3 |[Barium 106 (B
7440-41-7 |Beryllium 0.50]|U0
7440-43-9 |Cadmium__ 3.1|0
7440-70-2 |Calcium__ 29100
7440-47-3 |Chromium_ 2.8|0
7440-48-4 |Cobalt 4.3|0
7440-50-8 |Copper 14.2|B
7439-89-6 |Iron 154 _
7439-92-1 |Lead 3.0}_
7439-95-4 |Magnesium 8220 _
7439-96-5 |Manganese 48.8
7439-97-6 |Mercury 0.10(T
7440-02-0 |[Nickel 14.2|0
7440-09-7 |Potassium 1060|0
7782-49-2 |Selenium_ 2.9{0
7440-22-4 |Silver_ 2.2({0
7440-23-5 |Sodium 2530|B
7440-28-0 [Thallium_ 3.3|U
7440-62-2 |Vanadium_ 4.8|B
7440-66-6 |Zinc 127} _

Cyanide _

COLORLESS Clarity Before: CLEAR_
COLORLESS

Texture:

Artifacts:

FORM I - IN

-

[T

ILM03.0 .

0000003




U.S.

"EPA - CLP

. : I . S
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

L ; - | mmczer
Lab Name: QUANTERRA_ MO ‘Contract: 68D30049_
~Lab Code: ITMO___ Case No.: 23851_ ~ SAS No.: SDG No.: MHCZBSL
Matrix (soil/water): WATER Lab Sample ID: MHCZ87 |
Level (low/med): ~ LOW__ Date Received: 08/04/95
% Solids: -__ 0.0 o . | |
Concentfaﬁion Uﬁité'(ug/L?or mg/ﬁg_dry'weight){fUG/L_"

CAS No. Analyte |Concentration|C| Q |M

7429-90-5 |Aluminum_ | 72.5|B| P_

7440-36-0 |Antimony_ 45.91U0 |P_

7440-38-2 |Arsenic__ 2.3|0 |P_

7440-39-3 |Barium 89.0|B pP_

7440-41-7. [Beryllium ~0.50}0 P_

7440-43-9 |Cadmium__ ~3.1|U p_

7440-70-2 {Calcium___ ~ 20900 P_

7440-47-3 | Chromium_ 2.810 P_

7440-48-4 |Cobalt 4.3|0|” p_

7440-50-8 |Copper 15.3|B P_

7439-89-6 |Iron 98.2{B P_

7439-92-1 |Lead 2.4]|B P_

7439-95-4 - {Magnesium 5720(_}. P_

7439-96-5 |Manganese 108 pP_

7439-97-6 |Mercury 0.10|0 cv

7440-02-0 |Nickel 14.2|0 P_|

7440-09-7 |Potassium 1060|U P_

7782-49-2 |Selenium_ 2.9|U P_

7440-22-4 |Silver 2.2100 - _|P_

7440-23-5 |Sodium 1580|B| P_

7440-28-0 |Thallium_ 3.3{0|C “Ip”

7440-62-2 . |Vanadium_ 5.5(B P_

7440-66-6 |2inc | 215 P_

- ' Cyanide__ 1 | NR
Color Before:u.COLORLESS  : Clarity Before: CLEAR; " Texture:

 Color After:  COLORLESS Clarity After: CLEAR_ ' Artifacts:

Comments : o |

FORM I - IN

ILM03.0

0000004

"7



INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA_ MO

U.S.

Lab Code: ITMO___ Case No.: 23851_
Matrix (soil/water): WATER
Level (low/med): LOW___
% Solids: 0.0

EPA - CLP

1l

Contract: 68D30049_

SAS No.:

EPA SAMPLE NO.

MHCZ89

St -
MHCZ85

SDG No.:
Lab Sample ID: MHCZS89

Date Received: 08/04/95

Concentration Units (ug/L or mg/kg dry weight) : UG/L_

CAS No. Analyte [Concentration|C Q M
7429-90-5 |[Aluminum_ 74.0(B P_
7440-36-0 {Antimony_ 45.9{U0 P_
7440-38-2 |Arsenic___ 2.3|U0 | P_
7440-39-3 |Barium 103 |BJ. P_
7440-41-7 |Beryllium 0.50(0 P_
7440-43-9 |Cadmium__ 3.1{U0 P_
7440-70-2 |Calcium __ 21400 P_
7440-47-3 |Chromium_ 2.8(0 P_
7440-48-4 |Cobalt 4.3|0 P_
7440-50-8 |Copper - 7.5|B p_
7439-89-6 (Iron 94.7|B P_
7439-92-1 |Lead _ 1.2|0 P_
7439-95-4 |Magnesium 5930 _ P_
7439-96-5 |Manganese 44 .5( P_
7439-97-6 |[Mercury 0.10|U0 cv
7440-02-0 |Nickel 14.2|U P_
7440-09-7 |Potassium 1060|0 P_
17782-49-2 |Selenium_ 2.9|U0 P_
7440-22-4 |Silver 2.2|0 pP_
7440-23-5 |Sodium 1510B P_
7440-28-0 |Thallium_ 3.3|0 pP_
7440-62-2 |Vanadium_ 3.8|U0 P_
7440-66-6 |Zinc 75.0 P_
Cyanide_ _ _ NR
Color Before: COLORLESS Clarity Before: CLEAR_ Texture:
Color After: COLORLESS Clarity After: CLEAR_ Artifacts:
Comments:
FORM I - IN ILMO03.0
0000005

G

sobaamy

»




Lot

P e

~ U.S. EPA - CLP

EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET
- MHCZ91
Lab Name: QUANTERRA_ MO Contract: 68D30049
_ - - : N s
Lab Code: ITMO__ Case No.: 23851_ SAS No.: SDG No.: MHCZ8S
Matrix (soil/water): WATER Lab Sample ID: MHCZ91
Level (low/med): LOW__ Date Received: 08/04/95
% Solids:- 0.0 .
Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |Concentration{C| Q M

7429-90-5 |Aluminum | __ 22.8|B B

7440-36-0 [Antimony_ 45.91U P_

7440-38-2 |Arsenic___ 2.310] P_

7440-39-3 [Barium 27.5|B}| p_

7440-41-7 |Beryllium 0.50]0 P_

7440-43-9 |Cadmium__ 3.9|B P_

7440-70-2 |Calcium__ 17600 P_

7440-47-3 |Chromium_ 2.810 P_

7440-48-4 |Cobalt 4.3|U p_

7440-50-8" | Copper 58.9)_ P_

7439-89-6 |Iron 101 _ P_

7439-92-1 |Lead 12.5( P

7439-95-4 (Magnesium 5410 _ P_

7439-96-5 |Manganese 485] _ P_

7439-97-6 |Mercury_ 0.10|0 cv

7440-02-0 |Nickel 14.2|U P

7440-09-7 |Potassium 10600 P_

7782-49-2 |Selenium_ 2.91{0} P_

7440-22-4 |Silver 2.2|U P_

7440-23-5 |Sodium 2400|B P_

7440-28-0 |Thallium_ 3.3|U P_

7440-62-2 |Vanadium_ 3.8|0 P_

7440-66-6 |Zinc 1010 P_

Cyanide__ _ NR
lolor Before: COLORLESS Clarity Before: CLEAR_ - Texture:
lolor After: COLORLESS ‘Clarity After: CLEAR_ Artifacts:
~omments:
FORM I - IN ILM03.0

0000006

w




U.S. EPA - CLP
EPA SAMPLE NO.

1 :
INORGANIC ANALYSES DATA:SHEET

Lab Name: QUANTERRA MO Contract: 68D30049___

2

Case No.: SAS No.: SDG No.: MHCZBS'

Lab Code: ITMO 23851

Matrix (soil/water): WATER Lab Sample ID: MHCZ93

Date Received: 08/04/95

Level (low/med): LOW__

% Solids: __0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

MHCZ93 L
]

ILM03.0

CAS No. Analyte |Concentration|C| Q M
7429-90-5 |ATuminum_ "86.5|B P_
7440-36-0 |Antimony_ 45.9|U P_
7440-38-2 |Arsenic___ 2.3|0 p_
7440-39-3 |Barium 32.5(B p_
7440-41-7 |[Beryllium 0.50{U P_
7440-43-9 |Cadmium__ 7.7 _ P_
7440-70-2 |Calcium__ 22100 P_
7440-47-3 |Chromium_ 2.8|0 P_
7440-48-4 |Cobalt__ 4.3(U P_
7440-50-8 |Copper 94.2] {P_
7439-89-6 [Iron 185|_ P_
'|7439-92-1 [Lead 22.8(" p_
7439-95-4 |Magnesium 6850} P_
7439-96-5 |Manganese 7631 P_
7439-97-6 |[Mercury_ _ 0.10{U cv
7440-02-0 |Nickel 14.2|0 P_
7440-09-7 |Potassium 106010 P_
7782-49-2 |Selenium_ 2.9|U P_
7440-22-4 |Silver 2.2|0 P_
7440-23-5 [Sodium 3010|B P
7440-28-0 |Thallium_ 3.3{0 P_
7440-62-2 [Vanadium_ 3.8|U P_
7440-66-6 |2Zinc 1470 _ P_
Cyanide_ - NR
Color Before: COLORLESS Clarity Before: CLEAR_ Texture:
Color After: COLORLESS Clarity After: CLEAR_ Artifacts:
Comments:
FORM I - IN .,
0000007

-
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ey ol
U.S. EPA - CLP

1 EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET

: Co MHCZ95
Contract: 68D30049_

Lab Name: QUANTERRA_MO
Lab Code: ITMO_ .

=10

SAS No. :

Case No.: 23851_ SDG No.: MHCZ8S

Matrix (soil/water): WATER - Lab Sample ID: MHCZ95

Level (low/med): LOW__ Date Received: 08/04/95
% Solids: __0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L_
CAS No. Analyte |Concentration|C| OQ M
7429-950-5 [Aluminum_ 57.4|B P_
7440-36-0 |Antimony 45.9|0 pP_
7440-38-2 ([Arsenic__ 2.3|0 P_
7440-39-3 |Barium 14.8|B P_
7440-41-7 |Beryllium 0.50|U P_
7440-43-9 [Cadmium__ 3.1|vu P_
7440-70-2 [Calcium__ 15400 P_
7440-47-3 |Chromium_ 2.8|0 P_
7440-48-4 [Cobalt 4.3|U P_
7440-50-8 |Copper 8.3|B P_
7439-89-6 |Iron 116 | _ P_
7439-92-1 |Lead 1.9{B P_
7439-95-4 |Magnesium 5190 _ P_
7439-96-5 |Manganese 23.5]_ P_
7439-97-6 {(Mercury 0.10(0 cv
7440-02-0 |Nickel 14.2|U P_
7440-09-7 |Potassium 1060|U P_
7782-49-2 [Selenium_ 2.9(0 P_
7440-22-4 |Silver 2.2|0 P_
7440-23-5 [{Sodium : 1880|B P_
7440-28-0 [Thallitm_ 3.3|U 1P~
7440-62-2 (Vanadium_ 3.8|U | P_
7440-66-6 |Zinc 575(_ P_
__ |Cyanide_ _ NR
Color Before: COLORLESS Clarity Before: CLEAR_ Texture:
Color After: 'CLEAR _ Artifacts:

COLORLESS  Clarity After:

Comments:

FORM I - IN ILM03.0

0000008




Lab Name: QUANTERRA MO

Lab Code:

Matrix (soil/water): WATER
Level (low/med):

% Solids:

ITMO

Concentration Units (ug/L or mg/kg dry weight): UG/L_

U.S. EPA - CLP
EPA SAMPLE NO.

1
INORGANIC ANALYSES DATA SHEET

MHCZ97
-Contract: 68D30049___

LOW

_ 0.0

Case No.: 23851 _

: w2
SAS No.: SDG No.: MHCZES

Lab Sample ID: MHCZS7
Date Received: 08/04/95

a1y

CAS No. Analyte |Concentration|{C| Q M
7429-90-5 |Aluminum_ 51.3|B P_ !
7440-36-0 |Antimony 45.9(U P_ ;
7440-38-2 |Arsenic___ 2.3|U0 P_
7440-39-3 |Barium : 31.0(B P_ .
7440-41-7 |Beryllium 0.50|0 P_
7440-43-9 |Cadmium__ 9.8|_ pP_
7440-70-2 |Calcium__ 18800 P_
7440-47-3 |Chromium_ 2.8|0 P_ :
7440-48-4 |[Cobalt —4.3(U P s
7440-50-8 |Copper 109 |_ P_
7439-89-6 |Iron 151{_ pP_ -
7439-92-1 |Lead 24.1|" P_ -
7439-95-4 |Magnesium 5510 _ P_ !
7439-96-5 |Manganese 911 _ P_
7439-97-6 |Mercury_ 0.10{U cv Y
7440-02-0 |Nickel 14.2|U P_ :
7440-09-7 |Potassium 106010 P_ -
7782-49-2 |Selenium_ ~2.9{U0 P_
7440-22-4 |Silver 2.2|U0 P_
7440-23-5 |Sodium 2670(B P_
7440-28-0 |ThalliGm_ 3.3|U P_
7440-62-2 |Vanadium_ 3.8(U P_ -
7440-66-6 |Zinc 1480 _ P :
Cyanide___ _ NR
Color Before: COLORLESS Clarity Before: CLEAR_ Texture: ;
Color After: COLORLESS Clarity After: CLEAR_ Artifacts:
Comments:
FORM I - IN

: ILMOB.O

0000003




Lab Name: QUANTERRA MO
Lab Code: ITMO__

U.s. -

INORGANIC ANALYSES DATA

Case No.:

Matrix (soil/water): WATER

23851 _

EPA - CLP
1

Contract: 68D30049

SAS No.:

' SHEET

EPA SAMPLE NO.

MHCZ99

S -l

SDG No.: MHCZ85

Lab Sample ID: MHCZ99

Level (low/med): LOW__ Date Received: 08/04/95
% Solids: __0.0 | '
Concentration Units (ug/L or_mg/kg dry weight): UG/L_
CAS No. Analyte |Concentration|C| Q M
7429-90-5 |Aluminum_ 32.6|B P
7440-36-0 [Antimony_ 45.9|U p_
7440-38-2 [Arsenic___ 2.3|U0 P_
7440-39-3 |Barium 16.1|B P_
7440-41-7 |[Beryllium 0.50|U p_
7440-43-9 |[Cadmium__ 3.1|U P_
7440-70-2 ([Calcium__ 9660 P_
7440-47-3 |Chromium_ 2.8(T p_
7440-48-4 |Cobalt 4.31U P_
7440-50-8 |Copper 12.3|B P
7439-89-6 |Iron 50.6|B P_
7439-92-1 |Lead 1.2|U P_
7439-95-4 [Magnesium 3470|B P_
7439-96-5 [Manganese 4.7|B P_
7439-97-6 |Mercury 0.10]0 cv
7440-02-0 |Nickel 14.2|U P_
7440-09-7 [Potassium 10600 P_
7782-49-2 |Selenium_ 2.9|U0 P_
7440-22-4 |Silver 2.2|0 |{P_
7440-23-5 |Sodium 1560|B P_
7440-28-0 |Thallium_ 3.3{U P_
7440-62-2 |Vanadium_ 3.8|U P_
7440-66-6 |Zinc 9.7|B P_
: Cyanide _ |NR

Color Before: COLORLESS Clarity Before: CLEAR_ Texture:

Color After: COLORLESS ~Clarity After: CLEAR_ . Artifacts:

Comments:

FORM I - IN IILMO03.0

0000010




Lab Name: QUANTERRA MO
ITMO__

Lab Code:

Matrix (soil/water):"

Level (low/mea):‘

% Solids:

Color Before:

Colo: After:

Comments:

U.s.

AL I R LIRS
S e patr ORI Ayt

EPA - CLP
"1

INORGANIC ANALYSES DATA SHEET

LOW

WATER

_o.

0

' Contract: 68D30049__

Case No.: 23851_  SAS No.:

EPA SAMPLE NO.

)

SDG No.: MHCZ8S

Lab Sample ID: MHDAOS

Date Received: 08/04/95

B 'Concentration'Units (ug/L'or mg/kg dry weight){~UG/L_

1_%ﬁﬂqﬁﬁﬁﬂm%ﬁmmmmmwmmmmmmq 3-

CAS No. Analyte. |Concentration|C| Q
7429-90~-5 |Aluminum_ 30.1|B
7440-36-0 |Antimony_ ___45.9|0/.
~.|7440-38-2 |Arsenic___ -~ 2.3|0¢
-17440-39-3 |Barium’ - 3.6(B
7440-41-7 |Beryllium .0.54 B
[7440-43-9 |Cadmium__ — 3.1|U|C
7440-70-2. |Calcium__ - 2050(B
7440-47-3 |Chromium_ 2.8|0¢-
7440-48-4 |Cobalt 4.3|U
7440-50-8 |Copper - 7.8]|B
7439-89-6 |Iron_ 44.2|B
7439-92-1 (Lead 1.2|0
7439-95-4 [Magnesium 400(B
'17439-96-5 |Manganese 3.5{B
7439-97-6 [Mercury_ 0.10|U
7440-02-0 [Nickel ~—_ 14.2|U
7440-09-7. |Potassium 1060|U
7782-49-2 [Selenium_ 3.9(B
7440-22-4 |[Silver 2.210
7440-23-5..|Sodium 408 |B
7440-28-0 [Thallium_|. ~_4.5|B
7440-62-2 |Vanadium_ 3.8{0
7440-66-6 - |Zinc_ . 9.4|B
. . Cyanide_ - S
COLORLESS Clarity Before: CLEAR_
COLORLESS - Clarity After: . CLEAR_

Texture:

-Artifacts:

FORM I - IN

© ILM03.0

9000014

- MHDAQOS .I_ '

-t




Lab Name: QUANTERRA MO

Lab Code: ITMO__

U.Ss.

Case No.: 23851_

Matrix (soil/water): WATER

Level (low/med):

%¥ Solids:

LOW

_ 0.0

EPA - CLP

Contract: 68D30049

SAS No.

1 :
INORGANIC ANALYSES DATA SHEET .

EPA SAMPLE NO.

MHDAO4

SC

SDG No.: MHCZ8S

Lab Sample ID: MHDAO4

Date Received: 08/04/95

Concentration Units (ug/L or mg/kg dry weight); UG/L_

CAS No. Analyte [Concentration|(C| Q M
7429-90-5 |Aluminum_ 32.9|B P_
7440-36-0 |Antimony_ 45.9|U0 P_
7440-38-2 |Arsenic__ ~2.3|U0 P_
7440-39-3 |[Barium_ 3.1|B P_
7440-41-7 [Beryllium 0.50(U P_
7440-43-9 |Cadmium _ 3.1(U0 P_
7440-70-2 |[Calcium___ 2190(B P_
7440-47-3 |Chromium_ 2.8]|U0 P_
7440-48-4 |Cobalt 4.3|U P_|
7440-50-8 |Copper 7.7|B P_
7439-89-6 |Iron 42.2(B P_
7439-92-1 |Lead: 1.2|U P_
7439-95-4 [Magnesium 396 |B P_
7439-96-5 |Manganese 3.5|B P_
7439-97-6 |[Mercury 0.10|U0 cv
7440-02-0 |Nickel 14.21|U0 P_
7440-09-7 |Potassium 1060|0 P_
7782-49-2 [Selenium_ 2.9|U0 P_
7440-22-4 [Silver 2.2|U0 P_
7440-23-5 |Sodium 413 |B P
7440-28-0 |Thallium_ 3.3|U P_
7440-62-2 |Vanadium_ 3.8)U0{: P_
7440-66-6 |[Zinc 11.9(B P_
Cyanide _ _ NR

Zolor Before: COLORLESS Clarity Before: CLEAR_ Texture:

lolor After: COLORLESS Clarity After: CLEAR_ Artifacts:

—omments:

FORM I - IN IIM03.0
0000013

VR



U.S. EPA - CLP

: 1
INORGANIC ANALYSEZES DATA SHEET

EPA SAMPLE NO.

. ' |  MHCZ98
‘Lab Name: QUANTERRA MO Contract: 68D30049 _
Lab Code: ITMO__ Case No.: 23851_  SAS No.: SDG No.: MHCZ82 "
Matrix (soil/water): SOIL_ Lab Sample ID: MHCZ98
Level (low/med) : LOW__ Date Received: 08/04/95
% Solids: _71.0
Concentration Units (ug/L or mg/kg dry weight) : -MG/KG :
CAS No. Analyte [Concentration|C| Q M :
7429-950-5 |ATuminum_ 4910|_ P_
7440-36-0 |Antimony 12.9|0 P_ -
7440-38-2 (Arsenic___ 60.3)_ P_
7440-39-3 |[Barium 640 P_
7440-41-7 |Beryllium 0.95(B pP_ .
7440-43-9 |cadmium__ 21.6(_|_* P_ :
7440-70-2 |Calcium__ 4560 _ P_ {
7440-47-3 |Chromium_ 18.5(_ P_
7440-48-4 [Cobalt 14.3|” P_ .
7440-50-8 |Copper ~_3840f_|_N* P :
7439-89-6 |Iron 28000 || * P_ '
17439-92-1 |Lead 7700 || __* P_
7439-95-4 |[Magnesium 3700 _ P_ -
7439-96-5 |Manganese 5080 P :
7439-97-6 |Mercury__ 0.07|T cv ‘
7440-02-0 |[Nickel 13.9|_ P_
7440-09-7 |Potassium 2500 P_ *
7782-49-2 |Selenium | 0.82]|0 P_ ;
7440-22-4 |Silver - 49.5|_ P_ =~
7440-23-5 |Sodium 102 (B P_
7440-28-0 [Thallium_ 0.93|U P_ 5
7440-62-2 |Vanadium_ _43.5) P_ ?
7440-66-6 [Zinc 2430(_ P_
Color Before: BROWN Clarity Before: Texture: MEDITM
Color After: YELLOW Clarity After: Artifacts: T
Comments:
FORM I - IN ILMO3.0 |
RESUBMITTED DATA B
0000010




Lab Name: QUANTERRA_MO
Lab Code: ITMO__

e V.o

U.s.

BT RO 1

EPA - CLP

Contract: 68D30049

Case No.: 23851_ SAS No.:

| 1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

 MHDAOO

‘SDG No.: MHCZ86

Matrix (soil/water): SOIL_ Lab Sample ID: MHDAOO
Level (low/med) : - LOW__ .Date Received: 08/04/95
¥ Solids: _78. _ |
- Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |Concentration|C| Q- [M

7425-90-5  |Aluminum_ 16500 || B

7440-36-0 |Antimony 11.7|T P_

7440-38-2 |Arsenic__ 5.9 _ P_

7440-39-3 (Barium 93.6|_ P_

7440-41-7 [Beryllium 0.72|B P_

7440-43-9 |Cadmium__ 1.31_|__* P_

7440-70-2 [Calcium__ 46601 P_

7440-47-3 |Chromium_ 29.5) P_

7440-48-4 |Cobalt 11.9(B P_

7440-50-8 |Copper 18.0f_{_N*_ |P

7439-89-6 |Iron _ 27300} _|__*_ (P_

7439-92-1 (Lead -~ 45.1) |__* P_

7439-95-4 |Magnesium|: 6900} P_

7439-96-5 [Manganese 289 pP_

7439-97-6 |Mercury —__0.06|T cv

7440-02-0 |Nickel 12.6| P_

'7440-09-7 .|Potassium 1180}B P_

7782-49-2 |Selenium_ 0.87|B P_

7440-22-4 |Silver 1.8]B P_

7440-23-5 |Sodium 158|B P_

7440-28-0 |Thallium_ 0.84 (U 1P

7440-62-2 |Vanadium_|_ 84.5|_ P_

7440-66-6 |Zinc 96.3|” P_
Color Before: BROWN . Clarity Before: Texture: MEDIUM
Color After: YELLOW Clarity After: Artifacts:
Comments: ‘

FORM I - IN _ ITM03.0
A
RESUBMITTED DAT

0000011

SO



) . : . R : Lo 1 K . .
- INORGANIC ANALYSES DATA SHEET

P

U.s.

iy

EPA - CLP

EPA SAMPLE NO.

" MHCZS6

'Lab Name: QUANTERRA MO Contract: 68D30049
Lab Code:_ITMO__ - Case No.: 23851 _ SAS No.: SDG No.: MHCégg 7
Matrix (soil/water): SOIL_ Lab Sample ID: MHCZ96
Level (low/med): LOW__ Date Received: 08/04/95
s Solids: 63.3 - |
' Concentration'Units (ug/L or mg/kg dfy weight) : MG/KG
|cas No. = | ‘Analyte |Concentration|c|. @ |M
- |7375-50-3 |ATumInum_ 11200~ |P_
7440-36-0 |Antimony_ .14.51T P_
17440-38-2 |Arsenic._ 42.5( P_
7440-39-3 :|Barium : 484 | _ P_
17440-41-7 |Beryllium 2.0 1P_
7440-43-9 |Cadmium__ 24.2| | P
7440-70-2 |Calcium__ 4500 _. P_
7440-47-3 |Chromium_ 30.2( P_
7440-48-4 . |Cobalt 21.4| 7| [~
7440-50-8 (Copper 72.0( _|__N*_ P
7439-89-6 | Iron 30100 | *__|p_
7439-92-1 |Lead 363 || *__|P_
7439-95-4  |Magnesium 6150 _ P_
7435-96-5 |Manganese 6000} - P
|7439-97-6 [Mercury_ - |’ 0.08{T cv
7440-02-0" |Nickel 53.8] | P_
7440-09-7 |Potassium| 18001 P_
7782-49-2 |Selenium | 0.92|T P_
7440-22-4 [Silver 13.4 P_
7440-23-5 | Sodium - 115|B pP_
7440-28-0 |Thallium_ —1.0|B P_
7440-62-2 (Vanadium_|: 32.8(_ P_
7440-66-6 |2inc - 4280~ P_
Color Before: BROWN__ ' Clarity Before: Texture: MEDIUM
Color After: - YELLOW E Clarity After: Artifacts:
Comments : ‘
-~ FORM I - IN o ILMO03.0
- T | TA
RESUBMITTED DA |
0000039




Lab Name: QUANTERRA_ MO

Uu.s.

Lab Code: ITMO__

Case No.: 23851_

Matrix (soil/water): SOIL_

Level {(low/med): LOW

% Solids:

_78.1

EPA - CLP

' 1
INORGANIC ANALYSES DATA SHEET

Contract: 68D30049

SAS No.:

EPA SAMPLE NO.

MHCZ94

- S0
SDG No.: MHCZse

Lab Sample ID: MHCZ94

Date Received:

08/04/95

Concentration Units (ug/L or mg/kg'dry-weight); MG/KG

CAS No. Analyte |[Concentration{C| Q M :
7429-90-5 [ATuminum 9450 P_
7440-36-0 |Antimony_ 11.8|T p_
7440-38-2 [Arsenic 31.6|_ P_
7440-39-3 |Barium___ 150 P
|7440-41-7 |Beryllium 1.9]_ p
7440-43-9 |Cadmium__ 18.9( |__* p_ *
7440-70-2 |Calcium 2980|_ P_
7440-47-3 |Chromium_ 21.8| P
7440-48-4 |Cobalt 22.6|_ p_
7440-50-8 |[Copper 334|_|_N*__Ip” :
7439-89-6 |Iron. 30800 | _* P_
7439-92-1 |Lead_ 1030 _|__* 12
7439-95-4 |Magnesium 5900 _ P -
7439-96-5 |Manganese 5430 P
7439-97-6 [Mercury 0.06|T cv
-17440-02-0 [Nickel 42.0) P_
17440-09-7 |Potassium 1870 P -
7782-49-2 |[Selenium 0.74|T|____|P_ :
7440-22-4 |Silver 7.8 P_ -
7440-23-5 |Sodium 1101(B P_
7440-28-0 [Thallium_ 0.85(U|______|P_ 3
7440-62-2 (Vanadium_ 57.4|_ P_ i
7440-66-6 |Zinc 2760 _ P_ :
Color Before: BROWN_ Clarity Before: Texture: MEDITM °
Color After: YELLOW Clarity After: Artifacts: E
Comments: -
FORM I - IN ILM03.0
RESUBMITTED DATA
00000908




. Lab Name: QUANTERRA_MO
Lab Code? Ifﬁé;; _

Matri# (éoil/waﬁef);
Level (lbw/med):

% Solids:

'_,INORGANIC'ANAL

| U.S.

. LOW
78

SOIL_

.6

EPA - CLP
1

Contract: 68D30049 |

Case No:: 23851_ . SAS No.:

YSES DATA SHEET

EPA SAMPLE NO.

. MHCZ92

Y

- SDG No.: MHCZ86

Lab Sample ID: MHCZ92

Date Received: 08/04/95

Concentration Units (ug/L or mg/kg dry wéight) : MG/KG

CAS No. . -‘Analyte |[Concentration|C| Q - [M.
72429-90-5 |Aluminum_ 6110 1P
7440-36-0 |Antimony_ 11.7|T P_
7440-38-2 |Arsenic___ 36.6|_ P_
| 7440-39-3 |Barium 538 _ P_
7440-41-7 |Beryllium 1.3|C P_
7440-43-9 |Cadmium___ 15.1f_|__*__ |P_
17440-70-2 [Calcium__ |._ 3910 _ {P_
7440-47-3 |Chromium_ 37.2].- P_
7440-48-4 |Cobalt 17.5}_ pP_
7440-50-8 |Copper 2350 (_|_N*__(P_
7439-89-6 |Iron 56800 _{__* P_
7439-92-1 |Lead 4450| " (P
7439-95-4 [Magnesium 4330 ' P_
7439-96-5 [(Manganese 4020} _ P_
7439-97-6 |Mercury _ 0.06|T cv|.
7440-02-0 |Nickel 15.0]_ P_
7440-09-7 [Potassium 1890 P_
7782-49-2 |Selenium_ 0.74|U0 P_
7440-22-4 |Silver 27.8]_ P_
7440-23-5 |[Sodium 139(B P_
7440-28-0 |ThalliuGm_ 0.84|U P
7440-62-2 ‘|Vanadium_ 160} |- P_
7440-66-6 |Zinc 1990 _ 1P_
Color Before: BROWN . Clarity Before: Texture: MEDIUM
Color After: . YELLOW Clarity After: - Artifacts:
Comments:
"FORM I - IN ILM03.0
o ' ATA
RESUBMITTED DAY

0000007




U.S.

EPA - CLP

' 1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

' . MHCZ90
Lab Name: QUANTERRA_MO Contract: 68D30049
_ y o 3 D-
Lab Code: ITMO___ Case No.: 23851  SAS No.: _ SDG No.: MHCZS86
Matrix (soil/water): SOIL_ Lab Sample ID: MHCZSO0
Level (low/med): LOW Date Received: 08/04/95
% Solids: _78.4 _
Concentration,Units (ug/L or mg/kg dry weight): MG/XG .
CAS No. Analyte |Concentration|C| Q M %
7429-90-5 |Aluminum_ 7100 | P_
7440-36-0 |Antimony_ 11.7|0 P_ :
7440-38-2 [Arsenic__ 12.9_ P :
7440-39-3 |Barium 9631 P_
7440-41-7 (Beryllium 0.64|B P_ .
7440-43-9 |Cadmium__ 4.3|_|__* P_ o
7440-70-2 [Calcium__ 2180 _ P_ :
7440-47-3 |Chromium_ 16.1(_ P_ :
7440-48-4 [Cobalt 84.8)_ P_ .
7440-50-8 |Copper 28.3|_|_N*__ |P_ i
7439-89-6 |Iron 26600 | [+ P_ :
7439-92-1 |Lead 507({ |+ p_
7439-95-4 |Magnesium 4910 P_
7439-96-5 |Manganese 1920 P_
7439-97-6 [Mercury 0.06{0|______|cV
7440-02-0 |[Nickel 17.8| _|____|p_
7440-09-7 |Potassium 1390 P_ -
7782-49-2 [Selenium_ 0.74|T P_ .
7440-22-4 |[Silver_ 5.9 P_ -
7440-23-5 [Sodium: 76 .3|B{_______|p_
7440-28-0 |Thallium_ 0.91|B P_ i
7440-62-2 [Vanadium_ 14.7|_ P_ 3
7440-66-6 |Zinc 774 | p_
Color Before: BROWN ' Clarity Before: Texture: MEDIUM
Color After: YELLOW Clarity After: Artifacts: :
Comments:
FORM I - IN ILMO03.0
RESUBMITTED DATA




Lab Name: QUANTERRA_MO
_.CaSé_NO.bWZBSSi_ " SAS No.:-

Lab Code: ITMO_
Lab Sample ID: MHCZSS

Matrix-(soil/water):

Level (iOW/med)4-‘

% Solids:

U.s.

EDA - CLD

' P
. .INORGANIC ANALYSES DATA SHEET

LOW

SOIL_

_72.0.

Contract: 68D30049

EPA SAMPLE NO.

' MHCZ88

SDG NO.:'MHCZB&SD

Date Received: 08/04/95"

' .Cbnqentrétion Units (ug/L or mg/kg drY'WEighC):fMG/KG;7'

 FORM I - IN

CAS No. Analyte |[Concentration|C| Q M
- | 7429-90-5 (Aluminum_ 6960 P_
17440-36-0 |[Antimony - 12.8|0}. P_
7440-38-2 [Arsenic_ |._ 48.9¢ . P_
17440-39-3 |Barium . 1950 _|. (P~
7440-41-7 |Beryllium|. - 0.64|8 J pP_
7440-43-9 |Cadmium__|. 7.3 _|__*___|P_
7440-70-2 [Calcium__ 12100 _ P_
7440-47-3 |Chromium_ 17.1] | P_
7440-48-4 |Cobalt__ 10.5{B} - P_
7440-50-8 |Copper ~34.0)_|__N*_ |P_
7439-89-6 |Iron 34800 | * P_
7439-92-1 |Lead . 969 | |+ _|p”
7439-95-4 |Magnesium|. __ 6290 P_
'|7439-96-5 |Manganese 13900} P_
7439-97-6 [Mercury 0.07(T cv
17440-02-0 (Nickel 23.7]_ P_
7440-09-7 |Potassium 1720 _- P_
7782-49-2 |Selenium_ 0.81(U P_
7440-22-4 |Silver: 17.4 P_
7440-23-5 |Sodium 63.31|B | P_
7440-28-0 |Thallium_ 1.6(B P_
7440-62-2 |Vanadium_ 14.7| P_
7440-66-6 |[Zinc - 1570]|_ P_
Color Before: BROWN ..Clarity Before: Texture: MEDIUM
Color After: YELLOW__ _ - Clarity After: Artifacts:
Comments:
ILM03.0

RESUBMITTED DATA

0000005



Lab Name: QUANTERRA MO

U.S. EPA - CLP

1 .
INORGANIC ANALYSES DATA SHEET

Contract: 68D300495__

EPA SAMPLE NO.

MHCZ86

()¢
Lab Code: ITMO__ Case No.: 23851_° ~ SAS No.:. SDG No. : MHCZAQ ?
Matrix (soil/water): SOIL_ Lab Sample ID: MHCZ86
Level (low/med): LOW___ Date Received: 08/04/95
% Solids: _68.4
Concentration Units (ug/L or mg/kg dry weight): MG/KG
' ¥
CAS No. - Analyte |Concentration|C| Q = |M 3
7429-90-5 [Aluminum_ 6890 | P_ .
7440-36-0 |Antimony_ 13.4|T P .-
7440-38-2 |Arsenic__| 24.6(_ |~ .
7440-39-3 (Barium._ 567 _ P_
7440-41-7 |[Beryllium 0.86|B P_ ¢
7440-43-9 [Cadmium__ | 6.3| _|__* P_
7440-70-2 [Calcium__ 6960 | _ P
7440-47-3 [Chromium_ 28.4(_ P_
7440-48-4 (Cobalt 10.3|B P Y
7440-50~-8 |Copper 310|_|__N» p_ )
7439-89-6 [Iron 28700 _|(__* P_
7439-92-1 |Lead 782 ||+ |PT
7439-95-4 |Magnesium 5430 _ P_
7439-96-5 [Manganese 2000 _ pP_
7439-97-6 |Mercury 0.07(0 cv
7440-02-0 |(Nickel 19.6|_ P_ .
7440-09-7 |Potassium 1880 P_ :
7782-49-2 |Selenium_ 0.85|U P_ -
7440-22-4 |[Silver 9.5(_ P_
7440-23-5 (Sodium____ 123 B 1P_ .
7440-28-0 |Thallium_ 0.96|0 P_
7440-62-2 |Vanadium_ 65.1) P_ ¥
7440-66-6 {Zinc 1100} __ p_
Color Before: BROWN Clarity Before: Texture: MEDIUM
. ?
Color After: YELLOW Clarity After: Artifacts: :
Comments:
FORM I - IN ILMO3 .0

RESUBMITTED GATA .
0000004




Lab Name: QUANTERRA MO

- Lab Code:

ITMO__

- y.s. -

Case No.: 23851 - SAS No.:
| Lab Sample ID: MHDA20

Matrix“(soil/water): WATER

-

EPA - CLP

INORGANIC ANALYSES DATA SHEET

.':Contract: 68D30049_;

EPA SAMPLE NO.

‘MHDA20 .

G-t

SDG No.: MHCZ85

Date Reéeived: 08/04/95'*"

Level (low/med) : - LOW__
% Solids: __0.0 _ |
| * Concentration Units (ug/L or mg/kg dry weight): UG/L_
'CAS'NO. !Anélyte' Cdncentration-c Ko} M
|7429-90-5 |Aluminum | 96.2|B |5
 |7440-36-0 |Antimony_ 45.9|U ~|p=
17440-38-2 [Arsenic___ ___2.3|u} P
- 17440-39-3 |Barium . 69.2(B P_
|7440-41-7 |Beryllium 0.50|U]|_ P_
7440-43-9 |Cadmium__|_ 3.1{U{_ P_
17440-70-2 |Calcium. | 3510|B| P_
7440-47-3 |Chromium_ 2.8|U P
7440-48-4 |Cobalt 4.3|0 P_
7440-50-8 |Copper - 9.,0(B| 1P _
7439-89-6 |Iron 37.3 (B P
7439-92-1 |Lead 19.5| I | P_
| 7439-95-4 |Magnesium 1280|B|_ |P_
7439-96-5 |Manganese 3.7{B|. P_
7439-97-6 |Mercury 0.10|0 {CV
7440-02-0 |Nickel 14.2|U P_
7440-09-7 [PotassIum: 1060|0 P_
7782-49e2-tse12§%ﬁi; 2.9|u |p”
| 7440-22-4 |Silver 2.2|U P_
7440-23-5 |Sodium> 651 |B P~
© |7440-28-0 (Thallium_ 3.3|0 P_{
17440-62-2 |Vanadium_ 3.8|0 p_|
{7440-66-6 |zZinc 28.5] p_
Cyanide__ |_ _ NR
Color Before: COLORLESS Clarity Before: CLEAR 'fTextﬁre:
Zolor After:  COLORLESS Clarity After: CLEAR_ "~ Artifacts:
Zomments : .
'FORM T - IN ILM03.0 -
00000189

R




U.s.

EPA - CLP

l .
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

: MHDAQ2
Lab Name: QUANTERRA_ MO Contract: 68D30049_ '
B G
- Lab Code: ITMO _ Case No.: 23851_  SAS No.: SDG No.: MHCZ8S
Matrix (soil/water): WATER Lab Sample ID: MHDAO2
Level (low/med) : LOW__ Date Received: 08/04/95
% Solids: _ 0.0 _
Concentration Units'(ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |Concentration|C| Q M

7429-90-5 |Aluminum - 32.7|B P_

7440-36-0 |Antimony . 45.9(U P_

7440-38-2 |Arsenic_. 2.3|0 pP_

7440-39-3 |Barium 28.9|B P_

7440-41-7 |Beryllium| 0.50|U P_

7440-43-9 [Cadmium_-- 3.1{U0 P_

7440-70-2 |[Calcium__ 48300 P_

7440-47-3 |Chromium - 2.8(|0 P_

7440-48-4 |Cobalt_ = 4.3|U P_

7440-50-8 |Copper_ ./ 24.8|B P_

7439-89-6 |Iron 283 _ P_

7439-92-1 |Lead_ ~ 2.3|B P_

7439-95-4 |Magnesium 6590 P_

7439-96-5 [Manganese}l 11.2|B P~

7439-97-6 |Mercury - 0.10|0 cv

7440-02-0 |Nickel | 14.2|U0 P_

7440-09-7 |Potassium 10600 P_

7782-49-2 [Selenium_ 2.9|0 P_

7440-22-4 |Silver_ .~ - 2.210 P_

7440-23-5 |Sodium 3660 |B |e”

7440-28-0 |Thallium_{ 3.3|U P_

7440-62-2 |Vanadium_ 4.1|B P_

7440-66-6 |Zinc 70.04_ P

. |Cyanide___ - NR
Color Before: COLORLESS - Clarity Before}_CLEAR; Texture:
Color After:  COLORLESS Clarity After: CLEAR_ Artifacts:
Comments:
FORM I - IN ILMO03.0
0000011

Piyeried b~

-

s,



U.S. EPA - CLP

1 .
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

: . o MHDAl6
Lab Name: QUANTERRA MO Contract: 68D30049 . \
: : . ' Guw'-v
Lab Code: ITMO___ Case No.: 23851 _ SAS No.: SDG No.: MHCZS85
Matrix (soil/water): WATER Lab Sample ID: MHDA16
Level (low/med): LOW__ _ Date Received: 08/04/95
% Solids: - _D0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L_
CAS No. Analyte |Concentration(C| Q M|
7429-90-5 | Aluminum_ 142 |B| T
7440-36-0 [Antimony_ 45.9|U P_
7440-38-2 (Arsenic__ 2.3|U0¢; P_
7440-39-3 |Barium 6.6|B P_
7440-41-7 |Beryllium 0.50|U P_
7440-43-9 |Cadmium_ 3.1|U P_
7440-70-2 [Calcium__ | 18100 | P_
7440-47-3 [Chromium_ 2.8|0 P_
7440-48-4 |Cobalt - | 4.3|U P_
7440-50-8 |Copper . 12.1|Bf| P_
7439-89-6 |Iron 978 _ p_
7439-92-1 |Lead - 2.6|B P_
7439-95-4 |Magnesium 3930|B P_
7439-96-5 |Manganese 189 p_
7439-97-6 |Mercury 0.10|T cv
7440-02-0 |Nickel "14.2|U P_|
7440-09-7 |Potassium 1060|0 p_
7782-49-2 |Selenium_ 2.9|U P_
7440-22-4 |Silver 2.2|U0 P_
7440-23-5 [Sodium 1690(B P_
7440-28-0 |Thallium_ 3.3|U P
7440-62-2 [Vanadium_ 3.8(|0 P_
'17440-66-6 [Zinc 464 _ P_
Cyanide _ NR
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After:  COLORLESS Clarity After: CLEAR_ Artifacts:
Comments: |

" FORM I - IN

ILM03.0

0000017




Lab Name: QUANTERRA MO
Lab Code: ITMO_-

: 1 .
INORGANIC ANALYSES DATA SHEET

U.S. EPA - CLP
EPA SAMPLE NO.

_ MHDAl1l
Contract: 68D30045_

‘Case No.: 23851 SAS No.:

SDG No.: MHCzZE™
Lab Sample ID: MHDA1l

Matrix (soil/water): WATER
Lével (low/med) : ' LOW__ Date Received: 08/04/95
$ Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

v ay

[ R

CAS No. Analyte |Concentration|C Q M
7429-90-5 |Aluminum_ S5.3|B P_ X
7440-36-0 [Antimony 45.9|U P_
7440-38-2 |Arsenic__ 2.3|U P_
7440-39-3 |Barium 8.1(B pP_
7440-41-7 |Beryllium| 0.50|U0 P
7440-43-9 |[Cadmium__ 3.1{U P_
7440-70-2 ‘|Calcium__ 9940 p_
7440-47-3 |Chromium_ 2.8(T P_
7440-48-4 |Cobalt 4.3|0 P_
7440-50-8 |Copper -8.7|B P_
7439-89-6 |Iron 109|_ P_
7439-92-1 |Lead_ 1.2(T P_
7439-95-4 |Magnesium 2390(B P_
7439-96-5 |[Manganese -~ 25.0|_¢| p_ .
7439-97-6 |Mercury 0.10|U], cv :
7440-02-0 |Nickel 14.2|U P_ -
7440-09-7 (Potassium 1060(0 P_
7782-49-2 |{Selenium_ ____2.9|U0 P
7440-22-4 |Silver 2.2|0 P_
7440-23-5 |Sodium . 1170(B P_
7440-28-0 |[Thallium_ 3.3|U P_
7440-62-2 |Vanadium_ 4.0{B P_ -
7440-66-6 |Zinc . 9.1|B P_
. |Cyanide _ NR
Color Before: COLORLESS Clarity Before: CLEAR_ Texture: H
Color After: COLORLESS Clarity After: CLEAR_ Artifacts:
Comments:
FORM I - IN ILM03.0

0000016




R SR

U.s.

SALL e

AR |

EPA - CL

INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

0000012

- . MHDAO3
Lab Name: QUANTERRA MO Contract: 68D30049_ : L
y _ _ _ L.
Lab Code: ITMO___ Case No.: 23851  SAS No.: SDG No.: MHCZ85
Matrix (soil/water): WATER Lab Sample ID: MHDAO3
. Level (low/med): LOW__ Date Received: 08/04/95
% Solids: _0.0 _ | _
Concentration Units (ug/L or mg/kg dry weight): UG/L_
CAS No. Analyte (Concentration|C| Q M
7429-50-5 | Aluminum_ 22.610 B
7440-36-0 |Antimony_ 45.9|U P
7440-38-2 |Arsenic__ - 2.3|U0 P_
7440~39-3 |Barium 23.3|B P_
7440-41-7 |Beryllium 0.50}U P_
7440-43-9 |Cadmium__ © 3.1|U P
7440-70-2 |Calcium__ 39200 P_
7440-47-3 |Chromium_ - 2.8(0 P_
{7440-48-4 |Cobalt 4.3|0 P_
7440-50-8 |Copper '75.7]_ P_
7439-89-6 {Iron 323~ |P”
7439-92-1 |Lead 3.4|_ P_
7439-95-4 |Magnesium 5390 P_
7439-96-5 |Manganese 13.9|B P_
7439-97-6 |Mercury__ 0.100 cv
7440-02-0 |Nickel 14.2|U P_
7440-09-7 |Potassium 1060|U P_
7782-49-2 [Selenium_ 2.91U0 P_
7440-22-4 |Silver_. 2.21|U0 P_
7440-23-5 |Sodium 29501|B P_
7440-28-0 |ThalliUm_ 3.3|U P_
7440-62-2 [Vanadium_ ~7.2|B P_
7440-66-6 |Zinc. - 80.3|_ P_
: Cyanide_ T NR
Color Before: COLORLESS Clarity Before: CLEAR_ Texture:
Color After: - COLORLESS Clarity After: CLEAR_ Artifacts:
Comments:
FORM I - IN ILMO3.0




U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET '
| | MHDAO9
Lab Name: QUANTERRA_MO Contract: 68D30049_
Lab Code: ITMO _ | Case No.: 23851_  SAS No.: SDG No.: MHCZ8ST ™ ¢
Matrix (soil/water): WATER Lab Sample ID: MHDAOY
Level (low/med): LOW__ Date Received: 08/04/95
% Solids: _0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L_ .
: 3
CAS No. Analyte |[Concentration|C| Q M i
7429-90-5 | Aluminum_ 311~ T :
7440-36-0 |(Antimony 45.9|0 P ?
7440-38-2 |Arsenic__ 2.3|0 P_
7440-39-3 |Barium 12.0(B P_ -
7440-41-7 [Beryllium 0.50|0 P_
7440-43-9 |Cadmium___ 3.1{0 P_
7440-70-2 |Calcium__|_ 14800 P_
7440-47-3 |Chromium_ 2.8|0 P_ ‘!
7440-48-4 |[Cobalt . 4.310 P_
7440-50-8 |Copper 16.4|B P_
7439-89-6 |Iron 1290 _ P_
7439-92-1 |Lead 11.7|” P_
7439-95-4 |[Magnesium 4620|B P_
7439-96-5 |Manganese 111 P_
7439-97-6 |Mercury 0.10{0 cv :
7440-02-0 |[Nickel 14.2|0 P_ :
7440-09-7 |Potassium 1060(U0 P_ -
7782-49-2 |Selenium_ _2.9|U0 P_
7440-22-4 |Silver 2.2|U p_ 13
7440-23-5 |Sodium 1850|B P_ kS
7440-28-0 |Thallium_ 3.3|U0 P_
7440-62-2 (Vanadium_ 5.5|B P_ -
7440-66-6 |[Zinc 107|_ P_ :
Cyanide___ _ NR
Color Before: COLORLESS Clarity Before: CLEAR Texture: .i
Color After: COLORLESS Clarity After: CLEAR_ Artifacts:
Comments:
FORM I - IN ILM03.0

0000015




P M
4. }__3-:;..‘1.,

EPA - CL

Ty
L T

FORM I - IN

0000018

U.s. P _
S | B EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET :
o : | ' MHDA19
Lab Name: QUANTERRA_ MO Contract: 68D300495_ <
: - _ G
Lab Code: ITMO__ Case No.: 23851_ SAS No.: SDG No.: MHCZ85
Matrix (soil/water): WATER ! Lab Sample ID: MHDA19
Level (low/med) : LOW__ Date Received: 08/04/95
% Solids: __0.0 . _ |
Concentration Units (ug/L or mg/kg dry weight): UG/L_-
CAS No. ‘Analyte |[Concentration|C|[ Q M
7429-90-5 (Aluminum_ 2500 | _____|P_
7440-36-0 |Antimony_ 45.9(0 P_
7440-38-2 |Arsenic__ .2.3|U 1P_
7440-39-3  |Barium 21.0|B P_
7440-41-7 [Beryllium 14.6|_ P_
7440-43-9 (Cadmium__ 50.6(_ ‘P_
7440-70-2 |Calcium__ 70800 P_
7440-47-3 |[Chromium_ 2.8(|0 P_
7440-48-4 |Cobalt_ 39.2|B P_
'|7440-50-8 |[Copper - 139|_ pP_
7439-89-6 |Iron 4490 _ P_
7439-92-1 |Lead 180~ P_
7439-95-4 |Magnesium|: 7580 _ P_
7439-96-5 |Manganese 1540} P_
7439-97-6 . |Mercury_ 0.10|U cv
7440-02-0. {Nickel 28.9|B P_
7440-09-7 [Potassium 1650(B{. P_
7782-49-2 |Selenium_ 2.90 P_
7440-22-4 |Silver 2.2|0 P_
7440-23-5 |Sodium 9630 (_ P_
7440-28-0 ({Thallium_ 6.0(B P_
7440-62-2 |Vanadium_ 8.1|B P_
7440-66-6 |Zinc 7040 _ P_
Cyanide _ NR
Color Before: . COLORLESS Clarity Before: CLEAR_ Texture:
Color After: COLORLESS Clarity After: CLEAR_ Artifacts:
Comments:
ILM03.0




U.s.

EPA - CLP

: 1 '
INORGANIC ANALYSES DATA SHEET -

Lab Name: QUANTERRA_ MO

Case No.: 23851_

Lab Code: ITMO_;'

Matrix (soil/water): SOIL_
‘Level (low/med): LOW

3 _31.4

% Solids:

Contract: 68D30049__

 SAS No.

EPA SAMPLE NO.

MHDAOL

sO -
SDG No.: MHCZ86

Lab Sample ID: MHDAO1

Date Received: 08/04/95

Concentration Units (ug/L or mg/kg. dry weight): MG/KG

o

PR T

: T
CAS No. Analyte |[Concentration|C| Q M i
7429-90-5 |ATuminum 1370 P_ .
7440-36-0 |Antimony_ 29.2|U0 pP_ :
7440-38-2 |Arsenic__ 3.2|B 1P_ -
7440-39-3 |[Barium 44.6|B P_
7440-41-7 |Beryllium 0.32]|U P_ .
7440-43-9 [Cadmium 2.9|B]__* P_ :
7440-70-2 |[Calcium__ 5250 - {P_ -
7440-47-3 |Chromium_ 1.8|0 P_
7440-48-4 |Cobalt_ ~ 2.7|U P_ 5
7440-50-8 [Copper 28.4|_|_N*_ |P_ ’
7439-89-6 |Iron 1690 |_|__* P_
7439-92-1 |Lead 53.2|_|__* P_
7439-95-4 |Magnesium 969|B P_
7439-96-5 |Manganese 238 P_
7439-97-6 |Mercury 0.16|T CcV
7440-02-0 |Nickel — |T—— 9.0|U P_
7440-09-7 [Potassium| 849 |B P_
7782-49-2 |Selenium_ 1.8|U P_} .
7440-22-4 |Silver 2.5|B P_
7440-23-5 |Sodium 140(B 1 P_
7440-28-0 |Thallium 2.1|U P_
7440-62-2 |Vanadium_ 3.1iB P_
7440-66-6 |Zinc _ 156 |_ P_
Color Before: BROWN Clarity Before: Texture: MEDIUM
Color After: YELLOW__ _ Clarity After: Artifacts: 5
Comments:
FORM I - IN ILM03.0
RESUBMITTED DATA

0000012



Lab Name: QUANTERRA_MO

Lab Code:

Matrix (soil/water):

Level (low/med):

% Solids:

ITMO _

. U.s.’

93.

Case No.: 23851_
SOIL_
LOW__

AR

EPA - CLP

Contract: 68D30049

SAS No.

: .1 .
INORGANIC ANALYSES DATA SHEET

' EPA SAMPLE NO.

MHDA14

SS5-2
SDG No. : Mﬁézss

Lab Sample ID: MHDAl4

Date Received{-08/04/95

Concentration Units (Ug/L'or mg/kg dry weight): MG/KG

CAS No. Analyte |[Concentration|C| Q M
7429-90-5 |AIuminum 729" P_
7440-36-0 |Antimony_ 49.2|T P_
7440-38-2 fArsenic__ 104 _ P_
7440-39-3 |Barium 15.0B{| p_
'17440-41-7 |Beryllium 0.26|B P_
7440-43-9 |Cadmium__ 6.5{_|__*_ |P_
-7440-70-2 [Calcium 20400 p_
7440-47-3 [Chromium_ 7.7|B p_
|7440-48-4 |[Cobalt 4.6{U P_
7440-50-8 |Copper 49.3|_|__N*_ |P
7439-89-6 |Iron 167000 _|__* P_
7439-92-1 |Lead 2380 || _* P_
7439-95-4 |Magnesium 455|B P_|
7439-96-5 [Manganese . 31.5|_ P_
7439-97-6 |Mercury ' 0.07)|B cv
7440-02-0 {Nickel —_______ 3.0lu P._
7440-09-7 |Potassium 1120 P_
’ 7782-49-2 |Selenium_ 0.62|T P
7440-22-4 [Silver 37.6|_ P_
7440-23-5 |Sodium_ 77.2|B _|P_
{7440-28-0 |Thallium_ —0.71|U P
| 7440-62-2" | Vanadium_ 4.1|U(_ P_
7440-66-6 |Zinc 1120 _ P_
Color Before: BROWN Clarity Before: Texture: MEDIUM
Color After: YELLOW____ Clarity After: - Artifacts:
Comments:
"FORM I - IN ILM03.0

RESUBMITTED DATA

0000019




Lab Name: QUANTERRA_MO

U.S. EPA - CLP

1l : EPA° SAMPLE NO.

INORGANIC ANALYSES DATA SHEET

: MHDA15
Contract: 68D30049_

-3
SDG No. : %IECZ86

Lab Code: ITMO__ Case No.: 23851_  SAS No.:
Matrix (soil/water): SOIL_ '~ Lab Sample ID: MHDA1S
Level (low/med): LOW__ Date Received: 08/04/95
% Solids: _93.1
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte |Concentration|C| Q M
7439-90-5 Aluminum_ 3020 |_ P_
7440-36-0 [Antimony 35.6(_ P_
7440-38-2 |Arsenic__ 46.6|_ P_
7440-39-3 |Barium 46.6|_ P_
7440-41-7 |Beryllium 1.2)_ P_
{7440-43-9 |Cadmium__ 6.7 {__* P_
7440-70-2 [Calcium__ 267|B P_
7440-47-3 |Chromium_ 2.2 P_
7440-48-4 |Cobalt 0.921|T P_
7440-50-8 |Copper 89.5| | _N¥__(P_
7439-89-6 |Iron_ T9000|_ | * P_
7439-92-1 |Lead 5270 || _* P_
7439-95-4 [Magnesium 139|B P_
7439-96-5 |Manganese 14.3_ P
7439-97-6 |Mercury 0.83(" cv
17440-02-0 |Nickel . 3.1{0 P_
1{7440-09-7 . |Potassium 1500 _ P_{
7782-49-2 |Selenium_ 0.62|0 P_
7440-22-4 |Silver 51.0 P_
7440-23-5 [Sodium 58.6|B P_
7440-28-0 |Thallium_ 0.71|U 1k
7440-62-2 |Vanadium_ . 2.4B P_
7440-66-6 |Zinc 1360 _ P_
Color Before: BROWN Clarity_Before: Texture: MEDIUM
Color After:  YELLOW Clarity After: Artifacts:
Comments:.
FORM I - IN ILM03.0
RESUBMITTED DATA

0000020

-

Sy 'y




'Lab Name: QUANTERRA_MO
‘Lab Code: ITMO_
Matrix (soil/water):

Levél_flow/med):‘ © LOW__

%jsblids:

81

SOIL_

.6

Contract: 68D30049__

INORGANIC ANALYSES DATA SHEET

Case No.: 23851_  SAS No.: _

" EPA SAMPLE NO.

" "MHDA10

S5-4

SDG No.: MHCZ86

Lab Sample ID:.MHDAiO

DatelReceiveq; 08/04/95

Concentration Units_(hg/ﬁsor'mg/kgfdry wéight): MG/KG.

CAS No. | Analyte |[Concentration|C|{ Q M
|7425-90-5 |Aluminum_ 6100 P_
7440-36-0: |Antimony_ 11,2|0 p_
7440-38-2 |Arsenic__ | 183|_ P_
7440-39-3 |Barium i 121(_ P_
7440-41-7 |Beryllium| 0.83(|B ' P
| 7440-43-9 |Cadmium__ 2.3 __* P_
7440-70-2 |Calcium 4150 |_ P_
7440-47-3 |[Chromium_ 49.4|_ P_
7440-48-4 |Cobalt "15.8(_ —|PT
7440-50-8 |[Copper 59.9|_|__N*_ |P_
7439-89-6 (Iron — 50800 {_|_* —_{p”
|7439-92-1 |Lead 177 | _* P_
7439-95-4  |[Magnesium 3820 _ | P_
7439-96.-5 |Manganese _ - . 1050} P_
7439-97-6 (Mercury |~ ——0.06|0 _|CV
-1 7440-02-0 |Nickel ' 48.5] _ P_
*17440-09-7 |Potassium ~ 3040 P_
|7782-49-2 |Selenium_ —0.71(T P~
|7440-22-4 |Silver 9.3 P_
17440-23-5 jSodium 94.2|B Pl
| 7440-28-0 |Thallium_ '1.0|B P_
7440-62-2 |Vanadium_ . 37.5|_ | P
17440-66-6 |Zinc — a72|” P_
Color Before: BROWN_ Clarity Before: Texture: . MEDIUM
Color After:  YELLOW, "Clarity After: Artifacts:
Comments:
" 'FORM I - IN ILMO03.0
RESUBMITTED DATA

0000016




Lab Name: QUANTERRA_MO
ITMO

Lab Code:

INORGANIC ANALYSES DATA SHEET

U.s.

Case No.:

‘Matrix (soil/water) : SOIL_

Level (low/med)§

% Solids:

23851 _

EPA - CLP

Contract: 68D30049

SAS No.:

EPA SAMPLE NO.

MHDA12

. 8DG No.:

Lab Sample ID: MHDA1l2

LOW___ Date Received: 08/04/95
_91.3
Concentration Units (ug/L or mg/kg dry weight) : MG/KG

CAS No. Analyte Concentration|C| Q M

7429-90-5 |Aluminum 2060 | _ P_

7440-36-0 [Antimony_ 62.9|_ P_

7440-38-2 |Arsenic__ 280§ _ P_

7440-39-3 |Barium 87.7|_ P_

7440-41-7 |Beryllium 0.64|B P_

7440-43-9 |Cadmium__ 2.3(___* P_

7440-70-2 |Calcium__ 899 B P_

7440-47-3 |Chromium_- 11.0_ P

7440-48-4 |Cobalt | 2.7|(B P_

7440-50-8 |[Copper 308|_|__N*_ P

17439-89-6 |Iron 42400 _|__* P_

7439-92-1 |Lead 5020 _{__~* P_

7439-95-4 |Magnesium 1350 _ P_

7439-96-5 |[Manganese 108 _ pP_

7439-97-6 |Mercury 0.49]_ cv

7440-02-0 [Nickel 5.0|B P_

7440-09-7 |Potassium 3100 P_

7782-49-2 |Selenium_ 0.64|T P_

7440-22-4 |Silver 125 P_

7440-23-5 |Sodium 141|Bi" P

7440-28-0 |[Thallium_ 0.72|U P_

7440-62-2 [Vanadium_ 12.8]_ P_

7440-66-6 |[Zinc 472 | _ P_
Color Before: BROWN Clarity Before: Texture: MEDIUM
Color After: YELLOW Clarity After: Artifacts:
Comments: ' '

FORM I - IN ILM03.0
RESUBMITTED DATA

‘:S’ -
Mucage ¢

P ciedy

[ Ca sl

Pliisarpe



U.S. EPA - CLP

1 | )
. INORGANIC ANALYSES DATA -SHEET

. Lab Name: QUANTERRA_MO_

' Lab Code: ITMO

 Matrix (Soil/water): SOIL_
Level (low/med): LOW__
% Solids: _ - 91.

Case No.: 23851_ . SAS No.:.

Contract: 68D30049_

EPA ‘SAMPLE NO.

.. MHDA13.

57,
MHCZ86

SDG No. :

~ Lab Sample "ID: MHDA13

Date Received: 08/04/95

;  nConcéntra:ion;Units;}ug/L or,mg/kgidry_weigh:); MG/KG |

Comments:

CAS No. .| Analyte |[Concentration|{C| Q |M
"17425-90-5 |Aluminum_ 4660 _ P_
7440-36-0- |Antimony_ 18.1_ P_
'17440-38-2 |Arsenic_ | 112 _ P
17440-39-3" |Barium__ | 57.3| _|__. - P_
7440-41-7 |Beryllium .0.36|B ‘ | P_
7440-43-9. jCadmium |~ LT __* P
7440-70-2 -[Calcium | 1490( | “|pT
7440-47-3 |Chromium_ —14.6]) P_
7440-48-4 |Cobalt 4.5|B —|p”
7440-50-8 - |Copper 181 | N*__|P_
7439-89-6 {Iron 48500| |+ —|p”
7439-92-1 |Lead 1180 |2{__*—__|p”
7439-95-4- |Magnesium . --3150|_|_ | P_
7439-96-5. |Manganese 272 _ - {P_
7439-97-6 |Mercury = 2.8 1 1CV
17440-02-0 [Nickel — 3.6/Bj°____Ip_
7440-09-7 |Potassium|. 2850 _y_ - - |P_

© |7782-49-2- [Selenium 0.63(Uj__ - P_
-1 7440-22-4 |Silver 36.9( .| P_
7440-23-5 {Sodium 89.2|8|____|p_
7440-28-0 |Thallium_| - .___0.721U - |P_t
7440-62-2-|Vanadium_| . 13.2(_ P
7440-66-6 -|Zinc T 255 [P

Color Before: BROWN Clarity Before: ' Texture: . MEDIUM
.. Color After:  YELLOW__ Clarity After: - Artifacts:

. FORM I - IN =

.ILMQB;O-
RESUBMITTED DATA

0000018




Lab Name: QUANTERRA MO

U.S. EPA - CLP

1 '
INORGANIC ANALYSES DATA SHEET

‘Lab Code: ITMO Case No.: 23851_  SAS No.
Mat:ix.(soil/water): SOIL_ |

Level (low/med): - LOW__

% Solids: _86.2

' Contract: 68D30049

EPA SAMPLE NO.

MHDAL17

55°%
SDG No.: MHCZ86

Lab Sample ID: MHDAl7

Date Received: 08/04/95

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte [Concentration|{C| Q M
17425-50-5 |ATuminum 12000 _ P_
7440-36-0 |[Antimony_ 16.8|_ p_
7440-38-2 |Arsenic_ 24.9] P_
7440-39-3 [Barium 473" P_
7440-41-7 |Beryllium 0.94|B P_
7440-43-9 |Cadmium__ 4.2(_|—* P_
7440-70-2 |Calcium__ 2220(_ P_
7440-47-3 |Chromium_ 9.5|_ P_
7440-48-4 |{Cobalt 9.5|B P_
7440-50-8 |Copper_ 304|_|_N*__|P_
7439-89-6 |Iron 63500 || * P
7439-92-1 |Lead 454 || " » P_
7439-95-4 |Magnesium 11400 _ P_
7439-96-5 |Manganese 320)_ )4
7439-97-6 |Mercury_ _ 0.77{_ cv
7440-02-0 |Nickel 7.3|B P_
7440-09-7 |Potassium 11400 P_|
7782-49-2 [Selenium_ 0.67(U0 P_
7440-22-4 |(Silver 5.4 _ P_
7440-23-5 |[Sodium 209(B | P_
7440-28-0 |Thallium_ 0.77|U P_
7440-62-2 |Vanadium_ 83.3|_ P_
7440-66-6 |Zinc 1080} P_
Color Before: BROWN Clarity Before: Texture: MEDIUM
Color After: YELLOW Clarity After: Artifacts:
Comments:
FORM I -'IN ILM03.0
RESUBMITTED DATA
0000021

. e

e

e




Lab Name: QUANTERRA_MO

LT
e r

U.s.

EPA - CLP

L

Contract: 68D30049 __

. SAS No.

INORGANIC ANALYSES DATA SHEET

" EPA' SAMPLE NO.

' MHDA1S

~ 'SDG No. : zhe

Lab Code: ITMO__ Case No.: 23851_
Matrix (soil/water) : SOIL_ Lab Samblé'ID: MHDAIB
Level (law/med): LOW__ .Date Received: 08/04/95
¥ Solids: . _92.4 | | |
Concentration Units (ug/L or mg/kg dry'weight)é'MG/KG

CAS No. _ Analyte |Concentration|C| Q M

7429-90-5 |Aluminum_ 583 |~ T

7440-36-0 |Antimony _ 82.1_ P_

7440-38-2 |[Arsenic__ 155( P_

7440-39-3 |Barium 24.2|B P_

7440-41-7 |[Beryllium 0.30|B pP_

7440-43-9 |Cadmium__ 40.5| |~ P_

7440-70-2 [Calcium__ 240|B P_

7440-47-3 |Chromium_ : 0.61(U P_

7440-48-4 |[Cobalt , 3.3|B P_

7440-50-8 |Copper _ 201(_| T N*__|P_

7439-89-6 |Iron 20300 (|| __* P_

7439-92-1 [Lead 2330 _|__ P_

7439-95-4 |Magnesium 102|B P_

7439-96-5 [Manganese 19.7]_ P_

7439-97-6 [Mercury 0.40 cv

7440-02-0 |Nickel 3.1(0| " |p_

7440-09-7 |Potassium 1010(B P_

7782-49-2 |[Selenium_ 0.63|U P_

7440-22-4 |[Silver_ 84.9 P_

7440-23-5 |Sodium 51.2|E P~

7440-28-0 |Thallium_ 0.71]0 P_

7440-62-2 |[Vanadium_ . 0.821UT P_

7440-66-6 |Zinc 7690 _ Py
Color Before: BROWN Clarity Before: Texture: MEDIUM
Color After:  YELLOW Clarity After: Artifacts:
Comments : | '

FORM I - IN ILM03.0
RESUBMITTED DATA

0000022




U.S. EPA - CLP
' EPA SAMPLE NO..

1
INORGANIC ANALYSES DATA SHEET

: MHDAOS6
Lab Name: QUANTERRA MO Contract: 68D30049_
-~ S- i
Lab Code: ITMO _ Case No.: 23851_  SAS No.: 'SDG No.: MHCZa6
Matrix (soil/water): SOIL_ Lab Sample ID: MHDAOS6
Level (low/med) : LOW__ Date Received: 08/04/95
% Solids: _87.9
Concentration Units (ug/L or mg/kg dfy weight) : MG/KG
- ¥
CAS No. Analyte [Concentration|C| Q M :
7429-90-5 |ATuminum_ 2570 _ P_ .
7440-36-0 |Antimony 10.7(B pP_ _
7440-38-2 |Arsenic__ 178 _ 12 ‘
7440-39-3 [Barium 24.0|B P_
7440-41-7 |Beryllium 0.19|B P_
7440-43-9 |Cadmium___ 8.0 |__* P_
7440-70-2 [Calcium__ 935|B P_
7440-47-3 |Chromium_ 17.0 P_
7440-48-4 |Cobalt 0.98(T P_
7440-50-8 |Copper 63.7|_|_®*__{p_
7439-89-6 |Iron 93900 || _* P_
7439-92-1 [Lead 4050 ||+ P
7439-95-4 [Magnesium 1330|° —p”
7439-96-5 |Manganese 185)_ P_
7439-97-6 |Mercury _ 0.30 Cv
.| 7440-02-0 |Nickel 3.2(0 P_ )
7440-09-7 [Potassium 1580 P_ R
7782-49-2 |Selenium_ 0.66|T P_ 3
7440-22-4 |[Silver 18.7 P_
7440-23-5 |Sodium 74.4|B P_ .
7440-28-0 |Thallium_ 0.75|U P_ ;.
7440-62-2 |Vanadium_ .__4.8{B P_ L
7440-66-6 |Zinc_ 1780 _ P_
Color Before: BROWN Clarity Before: Texture: MEDIUM
Color After: YELLOW Clarity After: Artifacts:
Comments:
FORM I - IN IILM03.0
RESUBMITTED DATA
0000013




Lab Name: QUANTERRA MO _

Lab Code:

ITMO_

‘U.S. .

INORGANIC ANAL

Case No.: 23851 -

Matrix .(soil/water): SOIL_

Level (loW/med):u.

Catml o U

EPA' - CLP
1

Contract: 68D30049__ .

SAS No.

YSES DATA SHEET

EPA SAMPLE NO.

MHDAQ7

SDG No.: MHCZ86

Lab Sample ID: MHDAOQO7

LOW__ Date Received: 08/04/95
% Solids: _88. |
Concent:ation Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte . Concentration|C Q M

7429-90-5 |ATuminum_ ~14100_ P_

7440-36-0 [Antimony 16.5(_ pP_

7440-38-2 [Arsenic__ 156 | _ P_

7440-39-3 |[Barium 213 _ P_

7440-41-7 |Beryllium 0.76|B P_

7440-43-9 |Cadmium__ 28.9|_|__* P_

7440-70-2 (Calcium__ 1500{" —ipT

7440-47-3 |Chromium_ 191|_ P_

7440-48-4 [Cobalt 15.6|_ P_

7440-50-8 |Copper 172 _j__N*__|P

7439-89-6 |Iron 61200 | __* P_

7439-92-1 |Lead 14100 | __* P_

7439-95-4 |Magnesium 14200 P_

7439-96-5 |Manganese 575(_ pP_

7439-97-6 |Mercury_ _ 0.28|_ cv

| 7440-02-0 |Nickel - 69.1]|" P_

7440-09-7 |Potassium 4540 _ P_

7782-49-2 (Selenium_ 0.65|T P_

7440-22-4 |Silver 41.0(_ P_

7440-23-5 |Sodium 294 |B p_

7440-28-0 |[Thallium_ 0.74|0 P_

7440-62-2 |Vanadium_ — 59.5|_ P_

7440-66-6 |Zinc; ~7480 | P_
Color Before: BROWN Clarity Before: Texture: MEDIUM
Color After: YELLOW - Clarity After: Artifacts:
Comments: |

FORM I - IN ILM03.0
RESUBMITTED DATA

9000014




Lab Name: QUANTERRA_MO

Lab Code:

ITMO _

' 1 ,
INORGANIC ANALYSES DATA SHEET

U.S. EPA - CLP

Case No.: 23851_

_ SAS No.:

Contract: 68D30049

EPA SAMPLE NO. -~

MHDACS

: S Q-
SDG No.: MHCZ8s

Matrix (soil/water): SOIL_ Lab Sample -ID: MHDAOS
Level (low/med): LOW__ Date Received: 08/04/95
% Solids: 92.4 |
Concentration Units (ug/L or mg/kg dry weight) : MG/KG

CAS No. Analyte |[Concentration|C| Q- M

7429-90-5 |Aluminum_ 889 | _

7440-36-0 [Antimony |~ 9.9|T P_

7440-38-2 |Arsenic__ 94.1) pP_

7440-39-3 |Barium 36.9|B P_

7440-41-7 |Beryllium 0.23|B P_

7440-43-9 |Cadmium__ 18.1|_|_* P_

7440-70-2 (Calcium__|. 243 |B P_

7440-47-3 |Chromium._ 1.3|B P_

7440-48-4 |Cobalt 0.93|U P

7440-50-8 |Copper 32.3(_|_NF_|p”

7439-89-6 |Iron 16200 _{__* P_

7439-92-1 |Lead . 4340 | _* P

7439-95-4 |Magnesium 116 (B . -

7439-96-5 |[Manganese 6.6 _ P |

7439-97-6 |[Mercury__ 3.4)_ JCV

7440-02-0 |Nickel 3.1|0 P_

7440-09-7 |Potassium 1740 _ P_

7782-49-2 |Selenium_ 0.63|0 P_

7440-22-4 |Silver 295 P_

7440-23-5 [Sodium 60.2|B p_

7440-28-0 |Thallium_ 11.9 P_

7440-62-2 |Vanadium_ —0.82|T P_

7440-66-6 |Zinc 3940 | _ P_
Color Before: BROWN Clarity Before: Texture: MEDIUM
Color After: YELLOW Clarity After: Artifacts:
Comments:

FORM I - IN ILMO03.0
RESUBMITTED DATA

periiy




APPENDIXT

DATA VALIDATION RESULTS -




PIONEER TECHNICAL SERVICES INORGANIC TARGET ANALYTE LIST |
SDG#: MHCZS85 CASENO:: 23851 ~  EPA METHOD#: SOW 3/%0
CARPENTER CREEK - SITE INVESTIGATION

HOLDING TIMES:

All samples were prepared and analyzed within holding time.

CALIBRATIONS:
Initial Calibration Verificatio.ﬁ -

1. All recoveries are acceptable
2. Raw data confirms

Continuing Caiibration Verification
1. All recoveries are acceptable
2. Raw data confirms

BLANK ANALYSIS (PB, ICB, CCB):

1. No target elements detected
2. Raw data confirms

ICB . ' :
1. No target elements detected
2. Raw data confirms

CCB '

1. Barium, berylium and thallium > 2x IDL
2. All other elements acceptable

3. Raw data confirms

SPIKED SAMPLE ANALYSIS:

SSA _
- 1. All elements acceptable .
- 2. Raw data confirms




PIONEER TECHNICAL SERVICES , INOR.GANIC TARGET ANALYTE LIST

SDG#: MHCZSS CASE NO.: 23851 EPA METHOD#: SOW 3/90

CARPENTER CREEK - SITE INVESTIGATION

DUPLICATE SAMPLE ANALYSIS:

DSA :

1. All elements meet precision goals
2. Raw data confirms

LABORATORY CONTROL SAMPLE:

LCS
1. All recoveries are acceptable

2. Raw data conﬁr_ms '
ICP INTERFERENCE CHECK SAMPLE (ICSA/ICSAB):

ICSA/ICSAB '
1. No Antimony, Arsenic, Selenium, or Thallium determination .

2. All other ICSA/ICSAB recoveries are acceptable
3. Raw data confirms
~ ICP SERIAL DILUTION: .

SDL

1. All elemental precision acceptable
2. Raw data confirms '

.QFAA QA/QC & METHOD OF STANDARD ADDITIONS: -

Not required - all elements quantified using either ICP or CVAA

INSTRUMENT DETECTION LIMITS:

All IDLs meet the goals of the project




PIONE_ER TECHNICAL SERVICES - INORGANIC TARGET ANALYTE LIST "
SDG# MHCZSS CASE NO 23851, - " EPA METHOD# sow 3/90

CARPENTER CREEK SITE INVESTIGATION

HAIN OF CUSTODY:
....Complete, }
- SAMPLE VERIFIQATIQN
Report forms accurately present the raw data
| OVERAL A SMENT FDATA:_

Only minor problems affected the data in thrs SDG. Banum berylhum and thalhum were
detected in continuing: calrbrauon blanks at levels greater than twice the instrument detection
limit. Low level detections of banum and beryllium in samples MHDAQ4 and MHDAOS are
flagged U and should be v1ewed as non detects. The remammg data can be. used thhout

further restrictions. -




PIONEER TECHNICAL SERVICES' INORGANIC TARGET ANALYTE LIST
SDG#: MHCZ86 _ CASE NO.: 23851 | EPA METHOD#: SOW 3/90

CARPENTER CREEK - SITE INVESTIGATION

HOLDING TIMES:
All samples were prepared and analyzed within holding time.

CALIBRATIONS:

Initial Calibratibn Verification
1. All recoveries are acceptable
2. Raw data confirms

Continuing Calibration Verification
1. All recoveries are acceptable
2. Raw data confirms

BLANK ANALYSIS (PB, ICB, CCB):

PB

1. Barium, calc1um, copper, magnesium, va1ad1um > 2x IDL
2. All other elements acceptable

3. Raw data confirms

ICB
1. Barium > 2x IDL

- 2. All other elements acceptable
3. Raw data conﬁrms

| CCB |
‘1. Barium, beryllium, iron, manganese > 2x IDL
2. All other elements acceptable
3. Raw data confirms

SPIKED SAMPLE ANALYSIS:

SSA '

1. Copper = 52.2 %Recovery -
2. All other elements acceptable
3. Raw data confirms

[ s ]
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PIONEER TECHNICAL SERVICES INORGANIC TARGET ANALYTE LIST
'._SDG#_. MHCZ86 _ CASENO.: 23851 . EPA METHOD# SOW 3/90

CARPENTER CREEK SITE INVESTIGATION

DUPLICATE SAMPLE, ANALYSIS:
DSA - |
1. Cadmium = 26% copper = 31% iron ='32.9%; lead = 22 1%

1. All other elements meet precxslon goals
- 2. Raw data confirms

' LABORATORY CONTROL SAMPLE:
'LCS
- 1. All recoveries are acceptable
: 2."Raw da_ta__conﬁrms -
ICP INTERFERENCE CHECK AMPL_-E SA/ICSAB):
ICSA/ICSAB C e -
1. Check not performed for arsemc ant1mony, and selemum

2. All other ICSA/ICSAB recoveries are acceptable
' 3 ‘Raw data conﬁrms :

ICP SERIAL Dmmo o
soL |

1. All elemental precision acceptable
2. Raw data confirms

 GFAAOQ AIOC & METHOD OF STANDARD ADDITIQN§
Not requu'ed all elements quantlﬁed using either ICP or CVAA '
INSTRUMENT DETECTION LIMITS:

" All IDLs meet the goals of the project




PIONEER TECHNICAL SERVICES INORGANIC TARGET ANALYTE LIST
SDG#: MHCZ86 CASE NO.: 23851 - EPA METHOD#: SOW 3/90

- CARPENTER CREEK - SITE INVESTIGATION

' CHAIN OF CUSTODY:

Complete

SAMPLE VERIFICATION:

Report forms accurately presént the raw data.

OVERALL ASSESSMENT OF DATA:

"~ Due to elevated levels of target analytes in preparation and continuing calibration blanks the
following elements have been flagged U in the associated safnples: magnesium in samples
MHDA1S5 and MHDA18; vanadium in samples MHDAO1, MHDAO6, and MHDALS;
beryllium in all samples except MHCZ92, MHCZ94 and MHCZ96.

The digestion spike for copper fell out of control at 52.2%. Copper concentrations in eéch
of the samples are greatér than the IDL, therefore, no additional flages are required.'

- Duplicate precision for cadmium, copper, iron, and lead exceeded the control limit of 20%

' RPD, however, Functional Guidelines allows expansion of these limits to 35 % for soils. No

funhe_r qualifications are necessary.
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TABLE 1

i

DATA SUMMARY FOR THE 1994 MDSL/AMRB SAMPLING

SOLID MATRIX ANALYSES - Metals in soils, Results per dry weight basis (mg/Kg)

FIELD 1D Ag As Ba Cd Co Cr Cu Fe Hg Mn Ni Pb Sb In Cyanide
SNOW CREEK MILLSITE

07 505 ST | 06UX |218) 187 85 115 106 355 15900 |o003UJ | 2700 |208 | 142 65UJ 1850 NR

07 505 SE 2 20JX 130 768 |66 14 98 316 13600 003 UJ {2090 193 136 64UJ 11540 NR

07 505 TP 1 786X | 2591 72 13 I1sU |26 617 5200 024) 907 18 962 5571 775 3552

LEXINGTON NO 4 MINE SITE

07-167 WR-1 | 189 316 373 108JX | 535 731 |468) 36400 019 1170J | 87 2410 68 2850 NR

IX
RIPPLE MINES SITE

07 163 WR'1 | 1051 687 156 847JX | 18UJ | 131 8931 34400 112 396) |55 6920 135) 1670 NR
IX

07-163 WR3 | 77) 391 459 283JX | 14U | 121 184) 25300 083 163J 132 16270 |49U) | 515 NR

U X

07-163-SS-1 05 96 876 |132JX |905) |272) |108]) 21100 | 004 708 103 | 524 47U) 135 NR

JX
REBELLION (UPPER & LOWER) MINE SITE

07 157 WR-1 | 679 181 401 101JX 1 637) | 486) |640) 22900 048 7090) |76 2380 94 2040 NR
JX

07 157 WR2 |987] 155 345 128JX | 518) | 589) | 117) 36300 034 1920) |55 3090 114 2950 NR
IX

07-158-WR 1 |79} 539 295 |37MJX |108) [892) [714] 24000 042 1990J | 151 | 713 47U) | 536 NR
JX




DATA SUMMARY FOR THE 1994 MDSL/AMRB SAMPLING

TABLE 1 (Cont'd)

SOLID MATRIX ANALYSES Mectals in soils Results per dry weight basis (mg/Kg)

FIELD ID Ag As Ba Cd Co Cr Cu Fe Hg Mn Ni Pb Sb Zn Cyamde
EMMA MINE SITE
07 144 SE-1 535J 360 676 |260JX |263J) |193]) |3510) |36000 |JO0O3U ]3070J) |95 2240 89) 6390 | NR
JX
07 144 SE 2 123J 295 101 207JX |201) | 148 | 1050) [28400 |004U |2750J) |86 2910 761 4350 | NR
JX
07 144 WR'1 |162]) 359 423 | 5223X |244) |1147] | 12105 |47800 | 004 2430) | 146 | 8460 202) 14200 | NR
IX




TABLE 1 (Cont'd)

DATA SUMMARY FOR THE 1994 MDSL/AMRB SAMPLING

WATFR MATRIX ANALYSES Metals in water Resuits in zg/L.

FIELD ID Ag As Ba Cd Co Cr Cu Fe Hg Mn Ni Pb Sb Zn HARDNESS
CALC (mg
CaCOJ/L)
HUTCHINSON MINE SITE
07 177 AD | of2u 11y 65 50 87U |47 302 744 o1tuU | 139 80U |13 294U | 108 384
uUx
SNOW CREEK MILLSITE
07505SW1 |012U 19 136 |47 87U (47U |46U 999 008U |232 80U |16 294U | 882 641
07505SW-2 012U |22 149 |26U 87U 47U |46U 17 008U |249 114 13 294U |903 65 1
LEXINGTON NO 4 MINE SITE
07 167 AD | 033 185 21 91 87U |47 23 1 2900 o1ty | 1770 80U | 968 294U | 1840 484
ux
07 167SW1 |012U 11U 517 54 87U |47 46U 364 011U |234 80U |45 294U | 1090 375
Ux




DATA SUMMARY FOR THE 1994 MDSL/AMRB SAMPLING

' L

a)

WATER MATRIX ANALYSES Metals in water Results in g/l

!
}

FIELD ID Ag As Ba Cd Co Cr Cu Fe Hg Mn Ni Pb Sb Zn HARDNESS
CALC (mg
CaCO3/L)
RIPPLE MINES SITE

07 163 AD- 015 115 226 |306 98 47 175 15500 011U | 5500 173 54 294U | 5530 479
1A UX
07 163 AD 100 19 75 31 87U (47 369 765 011U 1431 80U | 420 294U | 505 316
1B UX
07 163 AD2 | 027 31 103 |26U 87U 113 46U 653 011U }299 80U |40 294U |554 218

X
07 163-AD 3 089 11 313 80 87U |47 735 665 o1u 1030 80U | 501 294U | 882 236

Ux
07 163 SW-1 | 035 248 152 143 87U |47 103 3530 011U |3180 80U | 334 294U | 3220 399

UX

REBELLION (UPPER & LOWER) MINE SITE

07 157 AD 1 442 154 151 685 16 4 711X | 263 6880 ot1u 10200 {455 | 221 294U 10200 | 113
07 157 AD-2 | 423 125 150 |681 167 55JX {263 5680 011y 10300 | 408 | 235 294U 10400 | 115
07 158 AD-I 112 11u 122 ]229 117 47 456 1780 011U [9140 298 |S535 294U | 4730 124

UX
07 158 SW | 113 11U 125 | 420 87U |47 972 250 011U | 7960 389 191 294U | 7450 116

UX

EMMA MINE SITE

07 144 SW-1 1073 11U 206 | 397 96 1 47 4370 4220 011U | 49900 | 145 618 112} 59800 | 594

Ux




DATA SUMMARY FOR THE 1993 MDSL/AMRB SAMPLING

TABLE 2

SOLID MATRIX ANALYSES - Metals in soils Results per dry weight basis (mg/Kg)

FIFLD ID As Ba Cd Co Cr Cu Fe Hg Mn Ni Pb Sb In Cyanide
BIG SEVFN MINE SITE

07-156 SC | 242 161 11 19 4 134 732 37800 | 0016V | 2870 368 518 141) 2900 NR

07 156 SC4 107 175 04U 206 138 48 38400 | 0016U | 863 674 1l 5121 312 NR
07-156 SL 5 124 715) | 223 421) [317) | 989 39000 | 0129 18300 147 887 594UJ | 4150 NR

07 156 1P 2 212 3653 | 135X [732) | 133 557 27100 | 0071 4140J | 361 2510J |303UJ) | 2740 [ NR

07 156 TP 3A | 12} 174 95 327 181 472 17900 [ 0016U | 2710 204 434 9511 2430 NR

07 156 1P 3B | 126 139 97 748 303 521 29700 0016 U | 6860 476 576 1521 2530 1279 U
07 156 WR-1 | 381 972 20 148 228 568 55100 | 0014U | 1280 172 506 5291 785 NR

07 156 WR 2 | 288 118 10 14 H 76 33000 0014U | 146 367 2880 994 631 NR
07-156 WR-3 | 246 164 05U 171 176 392 32700 |00I5U {712 51 956 702) 368 NR

07 156 WR-4 | 265 623 102 122U | 897 538 30900 |[0014U | 478 496 1220 112]) 2200 NR
07-156 SS-1 151 166 06U 673 251 283 26600 |0020U | 422 165 420 433UJ | 336 NR

BAKER MINE SITE
07 180 WR-1 | 11 394) [ 13 15U 17 163 ] 19000 | 0951J 99 2U 1060 | 14) 68 NR
VILIPA MINE SITE

07 080 SEC-1 8 135) 169 234) | 244 283 19500 | 0089] | 1820 14 242) |8U 650 NR !
07 080 ST 2 14 1883 | 146 721) 145 425 24300 | 0074J | 3840 261 899J) |8U 1170J | NR '
07 080 SE-3 SU ;')I3 33 821 239 3381 10700 | 003} 372 12J 100J |6U 3151 NR

07 080 WR-1 | 14 1373 |21 5) 176 108 ) 183100 | 0917) | 294 10J 7751 |7U 258 ) NR

07 080 WR-2 | 20 130J |16 6 369 151 22000 | 0397) |217 6J 530 |7U 126 ) NR




TABLE 2 (Cont'd)

DATA SUMMARY FOR THE 1993 MDSL/AMRB SAMPLING

SOI ID MATRIX ANALYSIS Metals in soils, Results per dry weight basis (mg/Kg)

retn i As Ba Cd Co Cr Cu Fe Hg Mn Ni Pb Sb Zn Cyamde
CARPFNTFR CRFEK TAILINGS SITE

07 103 LT-1 614 927 24 1 ] 149J | 3450 42600 | 00951 (4720 319 7870 [ 421UJ | 2370 Li6u
07 103 LT 2 251 2820 | 306 549 92217] |2740 28600 [ 0071J |3950 249 4940 359UJ | 2150 1072U
07 103 SC 1 73 1100 | 203 122 1371 ] 3440 43900 0071J | 4090 307 9540 39Ul | 1790 NR

07 103 SE-3 139 905 342 215 115) |3740 49500 | 00621 | 4360 368 18500 | 406 UJ | 1960 NR

07 103 SC4 46 6 737 250 102 15271 2670 38000 |0106J | 5030 347 6840 388UJ | 209 NR

07 103 SE-5 | 345 168 | 124 872 9273 |2910 28000 | 00453 | 2100 167 5100 | 33303 | 1090 NR

07 103 UT I 69 8 663 280 113 192 2850 47500 | 00I5U | 6830 458 4620 5271 2990 1 194U
07103Ur2 |[366 1200 | 213 993 161 1950 40700 | 0019 U | 6870 454 3750 524) 2050 1231U

SILVFR DYKE MILL SITF

07 138 IP-1 | 698 1043 |1271x {1343 | 121 2120 41700 | 0023 5050J | 409 | 48303 [303UJ | 15100 |NR

07 138 WR 1 [ 182 289 | 173JX | 788) 13 2140 58900 | 0366 996 J 134J | 8430J) |321UJ |2300) | NR
07-138 WR 2 | 111 450) | 408X | 1161 | 757 3730 39200 (0291 3610) [282) |8220J [317U) {4380) |NR




TABLE 2 (Cont'd)

DATA SUMMARY FOR THE 1993 MDSL/AMRB SAMPLING

WATFR MATRIX ANALYSFS Metals in water, Results 1n pg/L

FICLD ID As Ba Cd Co Cr Cu Fe Hg Mn Ni Pb Sb Zn HARDNESS CALC
(mg CaCOJ3/L)
BiG SEVEN MINE SITE
07 156-SW-1 15] 873 5 647 57 917 643 03] 27901J 387 617J) 183U 1910 82 1
07 156-SW-2 | 238 183 102 599U | SU 122 201 0181J 590 136 2251 | 183U 1230J ] 253
07 156 SW-3 | 284 111 139 45 SuU 348 11400 0131J 145007 | 169 8161 [ 183U | 6810]J 161
07 156 SW-4 1551) 247 817 599U | s5U 105 238 021 2080 J 838 3335 | 183U 4990 | 243
07 156 SW-5 149U | 224 255U [ 599U | 5170 |367 135U |o11)J 44) 878U | 1U 183U |6U 88
U
VILIPA MINE SITE
07 080 SW-1 322 218 257U |97U 683U | 189 143 ) 011 249 1270 | 181 307U {201 366
07 080 SW 2 | 351 213 257U |97U 683U | 201 139 012 233 127U f 151} 307U |203 346
07080 SW3 {405 179 257U (97U 683U | 483 102 0 065 408U 127U | 1) 307U | 718 339
CARPENTER CREEK TAILINGS SITE
07 103 SW-1 26 186 |413 599U | 853) |629) 174 0064J) | 243 878U | 42 183U | 560 328
07 103SW3 | 217 183 45 S99U |51 622 226 01513 249 878U | 458 183U | 549 329
07-103 SW-4 | 258 149 |44 599U | 5U 549 127 00881J | 244 878U | 248 183U |539 302
07-103 SW-5 | 281 158 337 599U [667) |562]) 148 0083J | 252 957 304 183U [ 526 284




DATA SUMMARY FOR THE 1993 MDSL/AMRB SAMPLING

TABLE 2 (Cont'd)

SOL ID MATRIX ANALYSES - Metals in soils Results per dry weight basis (mg/Kg)

FIELD ID

Cr

As Ba Cd Co Cu Te Hg Mn Ni Pb Sb Zn Cyanide
SILVER DYKE TAILINGS SITE
07 137 SC 1 1717 673 44]X 182J | 283 635 26400 0023 855 264 | 5861 J1ul 712) NR
J
07 137 SF 2 559 469) 1 130JX | 105) | 143 6440 37300 0034 2950) | 26) 74403 |1 334UJ | 1430 | NR
07 137 SE 3 141 791 151X 165J |315 558 21300 0023 3171 233J | 145]) 443U | 237) NR
J
07 137 SL4 709 7241 | 147JX | 128} | 452 3680 45500 0073 2670 | 48613 | 7730 | 436UJ | 16703 | NR
07 137 TP-1 48 1 836 | B1JX |415) | 119 4200 36600 0057 1080 J 121 | 8620) | 296U | 816J NR
07 137 IP-2 645 1040 | 67IX 7491 | 207 5510 45000 0 066 21201 171) | 14200 | 351U) | 798) NR
J J
07 137 TP-6 542 254) | 671X 855J) 1125 1140 31300 0051 1560 J 16 2920) | 301 UJ | 838) NR
SILVER DYKE ADIT SITE
07 135 SE 2 105 164 504 112 103 1500 36500 028 1680 138 15000 | 405UJ | 6580 NR
07 135-SE-3 339 707 54 112 175 933 23700 0062 2230 17 2460 307UJ | 842 NR
07 135 SC4 314 495 95 14 6 142 875 24200 0062U | 1920 149 1960 32201 | 1330 NR
07 135 WR-1 124 198 7217 69 106 3330 60300 135 1460 123 31800 58] 7050 NR
07 135 WR-2 | 217 237 48 6 19 112 2530 80900 066 4040 296 16400 | 28UJ | 6050 NR
07 135-SS 1 105 131 14 683 222 261 20600 0048 U | 607 156 667 339UJ | 548 NR




TABLE 2 (Cont'd)

DATA SUMMARY FOR THE 1993 MDS1L/AMRB SAMPLING

WATER MATRIX ANALYSFS - Metals in water Results in jg/L

FICLD ID As Ba Cd Co Cr Cu Fe He Mn Ni Pb Sb Zn HARDNESS CALC
{mg CaCO3/L)
SILVER DYKE TAILINGS SITE
07 137 SW 1 149U |94 255U | S599U | S03) 135U 201 0151 26U 878U | 1U 183U |20 268
07 137 SW 2 149U | 242 |255U |599U | 125) |242 854 0171J 1581 878U |322) | 183U |805) 365
07 137SW 3 149U 102 255U |599U |123) [135U |452 029)J 26U 878U [ 12) 183U |[6U 231
07 137 SW4 149U 114 |255U |599U |643) |38 628 015J 4371 878U | 836J | 183U |99)J 237
SILVER DYKF ADIT SITE
07135GW 1 |25 293 |255U |[599U |5U 123 173 ) 0150 7591JX | 878U | 524 | 183U |497 831
07135GW 2 | 284 294 255U |599U |5U 253 3081 0079 204JX [ 878U |476) 183U 1350 336
07 135 SW-1 | 488 224 | 9861 260 227 8950 374003 | 0150 128000 | 878 826J 194 148000 | 1320
U IX
07135SW2 |712 106 | 838) 208 18 9440 219001 | 0120 JIO‘)OOO 738 14007 | 147 120000 | 1090
X
07 135SW3 |[|437 162 |3391) 69 SuU 4220 1540J | 0140 43100 310 568) 406 56900 495
X
07-135SW-4 | 479 215 | 223) 46 5U 2700 12903 | 0160 26000 201 3431 | 37 36800 381
IX

U Not Dctected J - Estimated Quantity X Outlier for Accuracy or Precision NR - Not Requested



TABLE 3 DATA SUMMARY FOR THE 1990 MDEQ/AMRB SURFACE WATER SAMPLING (PPB)

Location Arsenic Cadmium | Copper | Iron Lead | Zinc
Snow Ck prior to Carpenter Ck <l 23 <20 40 <l 980
Carpenter Ck upstrm of upper Carpenter Ck tailings pond <l 6 8* <20 <40 |5 1,080
Carpenter Ck dwnstrm of lower Carpenter Ck tailings pond <100 <5 20 <30 <70 840
Carpenter Ck upstrm of Silver Dyke Tailings Site <] <1 <20 <40 <1 <10
Silver Dyke Adit Site adit discharge <1 596* 4,550# 132,000 |345+ | 329,000

*[.xceeds the MCL for cadmium of 5 ppb

#ICxceeds the action level for copper of 1,300 ppb

+LCxceeds the action level for lead of 15 ppb

TABLE 4 DATA SUMMARY FOR THE 1990 MDEQ/AMRB SOURCE SAMPLING (PPM)

Location Arsenic | Cadmium | Copper Iron Lead | Zinc
Carpenter Ck Tailings Site upper tailings pond 164 23 1670 49700 4740 {2810
Silver Dyke Tailings Site at failed dam 265 2 4470 40900 13100 | 675
Sitver Dyke Tailings Site above failled dam 184 14 2140 41000 5140 1450
Silver Dyke Tailings Site large dump below and west of mine | 166 22 1910 44600 5160 | 2580
Silver Dyke Tailings Site at Carpenter Ck 263 31 4310 41700 12500 | 1020
Silver Dyke Adit Site dump 164 8 1020 27100 4840 | 530
Silver Dyke Adit Site dump 242 2 2850 44600 9320 | 1510
Silver Dyke Adit Site shear zone east of adit 92 12 138 57600 3240 | 2800




SURFACE WATER AND QA/QC SAMPLE SUMMARY

TABLE 5

CARPENTER AND SNOW CREEK MINING COMPLEX SITE

SAMPLE
NUMBER | TYPE | LOCATION ANALYSES | RATIONALE
CC-SW-1 Grab Upstream Carpenter Ck ™ Assess upstream
conditions
CC-SW-2 | Grab Carpenter Ck just prior to ™ Assess target
confluence with Snow Ck impact
CC-SW-3 | Grab Snow Ck just prior to ™ Assess conditions
confluence with Carpenter Ck
CC-SW-4 | Grab Carpenter Ck just below ™ Assess conditions -
confluence with Snow Ck PPE
(PPE)
CC-SW-5 | Grab Carpenter Ck just prior to ™ Assess target
confluence with Belt Ck impact
CC-SW-6 | Grab Belt Ck just upstream of ™ Assess upstream
confluence with Carpenter Ck conditions
CC-SW-7 Grab Belt Ck downstream of ™ Assess target
confluence with Carpenter Ck impact
CC-SW-8 | Grab Belt Ck pnior to Monarch ™ Assess target
impact
CC-SW-9 | QA/QC | Soil equipment rinsate ™ QA/QC for deco
CC-SW-10 | QA/QC | Bottle blank ™ QA/QC for bottl.
quahity

TM - Total Metals
PPE - Probable Point of Entry to surface water
QA/QC - Quality assurance/quality control



TABLE 6

SEDIMENT SAMPLE SUMMARY
CARPENTER AND SNOW CREEK MINING COMPLEX SITE

SAMPLE

NUMBER | DEPTH | TYPE | LOCATION ANALYSES | RATIONAL

CC-SD-1 0-2" Grab Upstream Carpenter | TM Assess
Ck background

conditions

CC-SD-2 0-2" Grab Carpenter Ck just ™ Assess condit
prior to confluence at PPE
with Snow Ck

CC-SD-3 0-2" Grab Snow Ck justpnior | TM Assess condit
to confluence with
Carpenter Ck

CC-SD4 0-2" Grab Carpenter Ck just ™ Assess condnt
below confluence at PPE
with Snow Ck
(PPE)

CC-SD-5 0-2" Grab Carpenter Ck just ™ Assess target
prior to confluence impact
with Belt Ck

CC-SD-6 0-2" Grab Belt Ck just ™ Assess upstre
upstream of conditions
confluence with
Carpenter Ck

CC-SD-7 0-2" Grab Belt Ck downstream | TM Assess target
of confluence with 1mmpact
Carpenter Ck

CC-SD-8 0-2" Grab Belt Ck prior to ™ Assess target
Monarch impact

TM - Total Metals
PPE - Probable Point of Entry to surface water



TABLE 7

GROUNDWATER SAMPLE SUMMARY
CARPENTER AND SNOW CREEK MINING COMPLEX SITE

SAMPLE

NUMBER | TYPE { LOCATION __| ANALYSIS | RATIONALE

CC-GW-1 Grab Upgradient ™ Assess background
groundwater conditions
(Neihart)

CC-GW-2 Grab Downgradient ™ Assess release to
groundwater groundwater
(Carpenter Ck Rd)

CC-Gw4 Grab IXL-Eureka adit ™ Assess groundwater
discharge

CC-GW-5 Grab Ontano adit ™ Assess groundwater
discharge

CC-GW-6 Grab Duplicate of CC- ™ Assess reproducibility
GW-2

CC-GW-7 Grab Cornucopia adit ™ Assess groundwater
discharge

CC-GW-8 Grab Haystack Ck adit ™ Assess groundwater
discharge

TM - Total Metals




TABLE 8

SOIL SAMPLE SUMMARY
CARPENTER AND SNOW CREEK MINING COMPLEX SITE

SAMPLE | MEDIA/

NUMBER | DEPTH TYPE | LOCATION ANALYSIS | RATIONALE

CC-SS-1 So1l/0-6" Comp Background ™ Assess backgrc

soil
CC-SS-2 WR/0-6" Comp IXL-Eureka ™ Characternize s
CC-58S-3 WR/0-6" Comp IXL-Eureka ™ Charactenze
source

CC-SS4 WR/0-6" Comp Ontano ™ Charactenze s

CC-SS-6 WR/0-6" Comp Benton (Big ™ Charactenize s
Snowy)

CC-SS-7 WR/0-6" Comp Benton (Big ™ Charactenze s
Snowy)

CC-SS-8 WR/0-6" Comp Haystack Ck ™ Charactenze s

CC-SS-9 WR/0-6" Comp Unnamed mine | T™M Characternize s
on Haystack Ck

CC-SS-10 | WR/0-6" Comp Black Diamond | TM Charactenze s
Jay

CC-SS8-11 | WR/0-6" Comp Black Diamond | TM Charactenze s
Jay

CC-SS-12 | WR/0-6" Comp Comucopia ™ Charactenize s

TM - Total Metals

Comp - Composite
WR - Waste Rock



TABLE 9

SURFACE WATER AND GROUNDWATER FIELD PARAMETERS
CARPENTER AND SNOW CREEK MINING COMPLEX SITE

SAMPLE | pH SC TEMPERATURE

NUMBER | (SU umhos/cm) ESTIMATED FLOW
CC-SW-1 8 84 64 117 7 5 (avg ) cfs Carpenter Ck
CC-SW-2 8 64 149 3 176 7 5 (avg ) cfs Carpenter Ck
CC-SW-3 910 1356 134 1 5 (avg) cfs Snow Ck
CC-SW4 | 853 144 9 16 7 7 5 (avg ) cfs Carpenter Ck
CC-SW-5 840 173 5 16 3 7 5 (avg ) cfs Carpenter Ck
CC-SW-6 | 859 158 3 14 6 125 (avg ) cfs Belt Ck
CC-SW-7 | 820 1852 16 0 125 (avg ) cfs Belt Ck
CC-SW-8 | 657 150 3 126 125 (avg ) cfs Belt Ck
CC-GW-1 | 891 19 90 20 gpm

CC-GW-2 | 810 219 87 NA

CC-GW4 | 729 207 68 6 gpm

CC-GW-5 | 766 52 39 8 gpm

CC-GW-7 (799 158 70 10 gpm

CC-GwW-8 |38 610 88 5 gpm

S U - Standard unts

cfs - Cubic feet per second
gpm - Gallons per minute
SC - Specific conductance




TABLE 10

SURFACE WATER AND QA/QC TOTAL METALS SAMPLING RESULTS (PPB)

CARPENTER AND SNOW CREEK MINING COMPLEX SITE

CC-SW-2 | CCSW3 CC-SW-5 | CC SW-6 CC-SW-7 Belt | CC-SW 8 CCSW9
CC-SW-1 CC prior to | Snow Ck CC SW-4 | CCprniorto | Belt Ck Ck dwnstm of | Belt Ck prior | Soil eqp CcCswilo

Analyte Upstm CC | Snow Ck priorto CC | CC PPE Belt Ch upstm of CC | CC to Monarch rinsate Bottle Blank
Aluminum | 32 6B 91 3B 574B 86 5B 44 8B 74 0B 72 5B 130B 30 1B 329B
Antimony | 459U 459U 459U 459U 459U 459U 459U 459U 459U 459U
Arsenic 23U 23U 23U 23U 23U 23U 23U 23U 23U 23U
Bartum 16 1B 3108 14 8B 325B 275B 103B 89 0B 106B 3 6UB 31UB
Beryllium 0 50U 0 50U 0 50U 0 50U 0 50U 0 50U 050U 0 50U 0548 050U
Cadmum 31U 98 jiuU 717 39B 31U 3iu 31U 31y 31U
Chrommum | 2 8U 28U 28U 28U 28U 28U 28U 238U 2 8U 28U
Cobalt 43U 43U 43U 43U 43U 43U 43U 43U 43U 43U
Copper 12 3B 109 83B 94 2 589 75B 15 3B 14 2B 78B 77B
Iron 50 6B 151 116 185 101 947 98 2B 154 4428 422B
Lead 12U 241 198 228 125 12U 248 30 12U 12U
Manganese | 4 7B 911 235 763 485 445 108 488 isB 35B
Mercury 010U 010U 010U 010U 010U 010U 0 10U 010U 010U 010U
Nickel 142U 142U 142U 142U 142U 142U 142U 142U 142U 142U
Selenium 29U 29U 29U 29U 29U 29U 29U 29U 39B 29U
Silver 22U 22U 22U 22U 22U 22U 22U 22U 22U 22U
Thalhum 33U 33U 33U j3u 33U 33U 33U 33U 4 5B 33U
Vanadium | 38U 38U 38U 38U 38U 38U 55B 48B 38U 38U
Zinc 97B 1480 575 1470 1010 750 215 127 94B 1198

PPE - Probable Point of Entry

CC - Carpenter Creek
U - The material was analyzed for, but was not detected above the level of the associated value The associated value 1s either the sample quantitation limit or the
sample detection limit
B - The reported value was obtained from a reading that was less than the Contract Required Detection Limit (CRDL) but greater than or equal to the Instrument
Detection Limit (IDL)




TABLE 11

SEDIMENT TOTAL METALS SAMPLING RESULTS (PPM)
CARPENTER AND SNOW CREEK MINING COMPLEX SITE

\i/ (/ \[/

CC-SD-1 | CC-SD 2 CC-SD 3 CC-SD 5 CC-SD 6 CC-SD 7Belt | CC-SD 8
Upstm CCpriorto | Snow Ck prior | CC SD-4 CC prior to Belt Belt Ck Ck dwnstm of | Belt Ck prior
Analyte CC Snow Ck to CC CCPPE Ck upstm of CC | CC to Monarch
, Alumimnum | 10900 4910 11200 9450 6110 7100 6960 6890
Antimony 117U 129U 14 5U 118U 117U 117U 12 8U 13 4U
Arsenic 59 603 425 316 366 129 489 246
Barium 936 640 484 150 538 963 1950 567
Beryllium 0728 095B 20U 19U 13U 0 64B 0 64B 0 86B
Cadmium 13* 21 6* 24 2* 18 9+ 15 1* 43+ 73 63
Chromium | 295 185 302 218 372 16 1 171 284
Cobalt 119B 143 214 226 175 848 105B 10 3B
Copper 18 ON* 3840N* 72 ON* 334N+ 2350N* 128 3N* 34 ON* J10N*
Iron 27300* 438000* 30100* 30800* 56800* 26600* 34800* 28700*
Lead 45 1* 7700* 363* 1030* 4450* 507+ 969* 782*
Manganese | 289 5080 6000 5430 4020 1920 13900 2000
Mercury 006U 007U 008U 006U 006U 006U 007U 007U
Nickel 126 139 538 420 150 178 237 196
Seleniuum | 0 87B 0 82U 092U 074U 074U 0 74U 081U 0 85U
Silver 1 8B 495 134 78 278 59 174 95
Thall um 0 84U 093U 10B 085U 0 84U 091B 1 6B 0 96U
Vanadium | 845 093U 328 574 160 147 147 651
Zinc 96 3 2430 4280 2760 1990 774 1570 1100

CC - Carpenter Creek

U - The material was analyzed for, but was not detected above the level of the associated value The associated value is either the sample quantitation limit or the
sample detection limit

N - Spike sample recovery not within control hinuts

B - The reported value was obtained from a reading that was less than the Contract Required Detection Limit (CRDL) but greater than or equal to the Instrument
Detection Limit (IDL)

*  Duplicate analysis not within control hinuts



1LADLL L4

GROUNDWATER TOTAL METALS SAMPLING RESULTS (PPB)
CARPENTER AND SNOW CREEK MINING COMPLEX SITE

CC GW-1 CC GW-2 CC Gw+4 CC-GW-5 CC GW-6 CC GW-7 CC-GW 8
Analyte Upgrdt Dwerdt IXL adst Ontario adit Dup of GW 2 Cornucopia adit | Haystack Ck adit
Aluminum 96 2B 3278 1428 553B 246U 411 2500
Antimony 459U 459U 459U 459U 459U 459U 459U
Arsenic 23U 23U 23U 23U 23U 23U 23U
Barium 69 2B 289B 6 6B 81B 23 3B 12 0B 2108
Beryllium 050U 0 50U 050U 0 50U 050U 050U 14 6
Cadmium 31U 31U ' Jiu 31U KRRV 31U 506
Chromium 28U 28U 28U 28U 28U 28U 28U
Cobalt 43U 43U 43U 43U 43U 43U 3928
Copper 90B 24 8B 12 1B 87B 7517 16 4B 139
Iron 97 3B 283 978 109 323 1290 4490
Lead 195 23B 26B 12U 34 117 180
Manganese 378 112B 189 250 1398 111 1540
Mercury 010U 010U 010U 0 10U 010U 010U 010U
Nickel 142U 142U 142U 142U 142U 14 2U 2898
Selenium 29U 29U 29U 29U 29U 29U 29U
Silver 22U 22U 22U 22U 22U 22U 22U
Thalhum 33U KIK10) 33U 33U 33U 33U 6 0B
Vanadium j8u 41B 38U 40B 72B 558 81B
Zinc 285 700 464 91B 803 107 7040

CC - Carpenter Creek

U - The material was analyzed for but was not detected above the level of the associated value The assoctated value 1s either the sample quantitation limit or the
sample detection limit

B - The reported value was obtained from a reading that was less than the Contract Required Detection Limit (CRDL) but greater than or equal to the Instrument
Detection Limit (IDL)




LA, o

SOIL TOTAL METALS SAMPLING RESULTS (PPM)
CARPENTER AND SNOW CREEK MINING COMPLEX SITE

CCSs 10 CCSS 1

CC Ss-1 | CC-552 CC-SS 3 CCSS4 | CC-SS6 | CC-SST7 | CCSS8 | CCSSY | Black Black CCss 12
Analyte Bkgd IXL/Eureka | IXL/Cureka | Ontario Benton Benton Haystack | Unnamed | Diamond Jay | Diamond Jay | Corucopia
Aluminum 1370 729 3020 6100 4060 4660 12000 583 2570 14100 889
Antimony 292U 492U 356 112U 629 181 16 8 821 1078 165 99U
Arsenic 328 104 46 6 183 280 112 249 155 178 156 94 |
Barium 44 6B 1508 46 6 121 871 573 473 242B 24 0B 213 3698
Beryllium 032U 0268 12 0838 064B 0368 094B 030B 0198 076B 023B
Cadmium 29D* 6 5* 67* 23+ 23+ 17* 42* 40 5* 80* 289* 18 1+
Chromium 1 8U 778 22 494 110 14 6 95 061U 170 191 13B
Cobalt 27U 46U 092U 158 278 458 958 33B 098U 156 093U
Copper 28 4N* 49 3N* 89 SN* 59 9N* 308N* 181N* JO4N* 201N+ 63 TN* 172N* 32 3N*
Iron 1690* 167000* 19000* 50800* 42400* 48500* 63500* 20300+ 93900* 61200* 16200*
Lend 53 2* 2380* 5270* 177+ 5020* 1180* 454* 2330* 4050* 14100* 4340*
Manganese 238 315 143 1050 108 272 320 197 185 575 66
Mercury 016U 007B 083 006U 049 28 077 040 030 028 34
Nickel 90U 30U JIU 48 5 508 36B 738 31U 32U 69 1 31U
Selemium 1 8U 0 62U 062U 071U 0 64U 063U 067U 063U 0 66U 065U 063U
Silver 25B 376 510 93 125 369 54 849 187 410 295
Thallium 21U 071U 071U 1 0B 072U 072U 077U 071U 075U 074U 119
Vanadium 31UB 41U 24UB 375 128 132 833 0 82U 4 8UB 595 0 82U
Zinc 156 1120 1360 472 472 255 1080 7690 1780 7480 3940

U - rhe matenal was analyzed for but was not detected above the level of the associated value The associated value 1s either the sample quantitation himit or the
sample detection hmit
N - Spike sample recovery not within control limits
B - The reported value was obtained from a reading that was less than the Contract Required Detection Limit (CRDL) but greater than or equal to the Instrument
Detection Limit (IDL)
* - Duplicate analysis not within control limits




TABLE 14

CONTAMINANT AND HEALTH EFFECTS SUMMARY

CARPENTER AND SNOW CREEK MINING COMPLEX SITE

CONTAMINANT/MEDIA

(CONCENTRATION) HEALTH EFFECT BACKGROUND
Aluminum Inhalation of dust will cause pulmonary fibrosis 1,370 ppm
Waste Rock (12 000 ppm)

Antimony Antimony Trioxide 1s a suspected human carcinogen (A2) 29.2U ppm
Waste Rock (82 1 ppm)

Arsenic A confirmed human carcinogen (Al) 3 2B ppm
Waste Rock (280 ppm)

Banum Some forms are poisonous when ingested Some forms are | 93 6 ppm
Sediment (640 ppm) uTitants to the eyes, nose and throat

Beryllium A ;uspected human carcinogen (A2) 032U ppm
Waste Rock (1 2 ppm)

Cadmium A suspected human carcinogen (A2) 2 9B* ppm
Waste Rock (40 5* ppm)

Chromium Chromate 1s a confirmed human carcinogen (A1) I 8U ppm
Waste Rock (191 ppm)

Cobalt Animal carcinogen (A3) 27U ppm
Waste Rock (15 8 ppm)

Copper Exposure symptoms are vomiting coma, and death 19 S ppm
Sediment (3 840N* ppm)

Iron Can cause hiver and kidney damage, altered respiratory 1,690* ppm
Waste Rock (93,900* ppm) rates, and convulstons

Lead An anmimal carcinogen (A3) 532* ppm
Waste Rock (14 100* ppm)

Manganese Can cause central nervous system and pulmonary system 289 ppm
Sediment (6 000 ppm) damage by inhalation of dusts and fumes

Mercury Main effect 1s on the central nervous system, mouth, and 0 16U ppm
Waste Rock (3 4 ppm) gums Not suspected as a human carcinogen (A4)

Nickel There 15 intended change to confirmed human carcinogen 9U ppm
Waste Rock (69 1 ppm) (Al)

Silver Inhalation of dusts can cause skin effects and discoloration | 2 5B ppm
Waste Rock (295 ppm)

Thallium A deadly poison via the inhalation and ingestion routes 0 84U ppm
Sediment (31B ppm)

Vanadium No information 3 1B ppm
Waste Rock (83 3 ppm)

Zinc Chromate 1s a confirmed human carcinogen (A1) Other 156 ppm
Waste Rock ( 7,690 ppm) forms have a low toxicity

The categones of carcinogenicity are according to the Chemical Substance TLV Commuttee which synthesizes

information from a variety of sources The categories are
Al - Confirmed Human Carcinogen

A2 - Suspected Human Carcinogen

A3 Animal Carcinogen

A4 - Not Classifiable as a Human Carcinogen

AS - Not Suspected as a Human Carcinogen
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GEOLOGY AND ORY DEPOSITS OF THE NEIHART

t

MINILKG DISTRICT, CASCADZI COUNTY, MONTANA

by

Paul A. Schafer

NTRODUCTION

This renort 1s based on two months of field worn accomplished during
July and august, 1953. The writer vas assisted in the field ma2pping by
W C 1'cLaugalin, Information wes drawvn freely from the report on
"The Geology of the Little Belt l'ountains, lMontana," by Valter Hervey Weed.*
However, since tre publication cof Veed's renort, the district bas expanded,
and continuous development has oneued new mines, The poss.bility of further
improvement in metal drices focuses attention on Neirhart, a aastrict with a
production record evtensive from 1882 to 1929

The map accompen,inz tais report was made with the s1d of & plane table,
open-sight alidade, and pacing. Tne presence of numerous claim corners gave
occasional checks, Thc geology was mapped in as much detaxrl as tae outcrops
permitted and veins were platted vhere their presence was indicated by sur-
face or unaerground workinzs. In the occasional absence of fuller informa-
tion, the trend of veins was geaeralized, The position of the portals of
tunnels, shafts, and dumps are incicated on the map.

Al]l accessible mine workings were mapped Meny were inaccessible and
information concerning then was ootained from material on dumps, fron maps
and sections which had been made daring the operation of the property, and
from smelter returns on shapments

The report describes most of the mines and some of the preospects in the
district. Much of this description i1s from surface and underground observa-
tion, sore of 1t 1s taken from Weed's account, anrd scme of 1t was cbieined
by conversation with men vho have worked in the mines  Microscopic examina-
tion of the ores and rocks was pursued during the fall and winter to determine
the maneralogy and the petrograpmc relations of the ores

*heed, # H , The geology of the Li*tle Belt Moumtains, Mcontara U S Geol Survey Twentieth Ann,
Rept , pt 3, pp 257-461, 1300
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LOCATION AND ACCESSIBILITY

Ncibart 1s 1n the centrel part of the Little Belt Mountains, on the
headwaters of Belt Creek, Cascade County, 'ontana It 1s the terminus of a
branch line of the Great Northern Railway from Great Falls, 65 miles northwest
The Park to Park Highway, No 87 VW, connects Feibart wath Grcat Falls and

White Sulphur Springs
The district embraccs that region near Neahert -hich 1s drained by Belt

“Creek and i1ts tributaries, including Rock Creck, Narrowgauge Crcel, O'Brien
Creek, Carpenter Creek, Snow Creck, Lucy Creek, Mckay Creck, Baystacl Oreek,

2nd Johnson Creck.

CLIMATE AID VEGETATION

[

b The Little Belt Mountains, espccially in the vicinity of Neihart and
Monarch, are a haven of comfort to the people of the neighboring plains, whose
cottage colonies, extending up and dovn tho valley, are well patronized during
the summer montns. Days and nights are cool, the temperature seldom reaching
90 degrees. In winter, however, Neihart 1s virtually isolated except for the
railroad which sarves it three times a weekx The wainter snows ere very heavy

The dastrict 1s well vatered by rainfall and melting snow, producing
timber on the slopes betveen altitudes of 4,000 ard 7,000 feet. Open meaaows,
however, are not uncommon, and thesc furnish cxcellent pasturage for stock.
Although much of the timbcr has been logged off, tmere remains considerable
stands of pine, large enough for legzing, ard a few stands which ero edequate
for stulls

mINERAL PRODUCTION

-~ The Neihert district has been a relatively steady producer of silver
since the time of discovery in 188l1. Production befare 1902 wes high, valuea
at $4,140,000, but tke slump in price bcgianing in 1892 end culminating in
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the low of 1902, caused a shrinrniazc 11 p.oduction which remained ncgl;gible
until tho 1mdrovement 1n silver prices begi Lung i1n 1917, £~

A second decline 11 silver price, begin. ing 11 1927, had algaﬁil“*a‘
effect on production. This later decline had a much mo;e serious' effect
upo.. production than that of 1896 to 1916 Yo Ot

W1th satisfactors silver prices, Neihart kas ~ever failed to-be‘ !
significant producer. From this 1t might be i1nferred that with better prices
a return of productio: is imminert  This problem 1s dlscussed'furthcr on.

Fron 1881 to 1898 thc production, es estimated by Weed, was 4,000 ,000
ounces of silver, $800,000 in gold, ard 10,000,000 pounds of lead, w1th a
total value of about $5 000,000 Fron 1904 to 1931 the total value of metais
vas $9,989,553 No off1c1al figures are availadble for the period 1898 to
1904, but $2,000,000 15 considered a reasonable estinate, making the value of
the total production approximately $16,989,000

{9

HISTORY OF MININIG

The discovery in 1879 of silver-beariwig leed cerbonetes -t Barher and of
gold 1n the alluvial deposits of Yogo Gulch ceuscd a rush to the Little Belts
The discovery of silver ore a2t MNe2:hart in 1881 evoked little ettenticn. Rach
carbonate ores were exploited. An ebdb ir activity awaited the advert of a
rtilroad. In 1891 e branch of the Morta.a Centrel Railroad (now a part of the
Great Northern system) vas built to Nerhart 214 Barker. Mining cctivaty was
revived and Meihart became the busy center of the arstrict

A perty of prospectors from Barler discovered ore at Neihart and staked
the Qusea of the Hills claim, The camp that gre7 up repidly .zs named sfter
J L Neibart and the district ves called the "Mo~tiz a @ strictn,

In 1882 snall amouats of rica ore were pacied o. horseback to the Barker
smelter. In 1883 the Galt ard Mz Chief miues were bo~ded by outside capital
In 1884 the Queen, Galt, Ball, azd It Chief mines were actively devsloped and
ore was shivped to the Onahc smelter. These shiprne ts netted the o—=ers $200
a2 ton, efter deducting $100 2 tou for freight e1d treatrent.

According to weed”, " The ! ountain Crkief vas purchased for $18,000
by the Hudson Miaing Coun wv, which spent over $10,000 on developing the
proverty and acgquired a group of six claims. Tnz character of the ore uncov-
ered by thzse woraligs led to the buildiig of a concertrator esnd smelter by
this corpaady in 1885-86  About 1,000 to's of cancertrates a 4 $50,000 to
$60,000 worth of bullioa were riads, The 7or-s closed dowm 11 1887, omng to
the exhaustion of the rica surface ores and to the eucountering at slight
deoth ore carrying but 15 to 40 oinces of silver,"

In 1885 a groun of clerms acquired by Coloiel Brocd mter vas consolidated
to form the Broed ater mmne but, sfter a feg moaths of exploitation, tke work
vas susperdsd,

Betweea 1887 aad 1890 the ca—» was neerly deserted., The completion of
the railroad in November 1891, giving cheap transportation to the szslter at
Great Falls, brought new life, Several properties were developed to a stege
where steady production was assursd ard re.aeved activity cammencea

® ¥eed, W H,, op oit



Unfortunately, just at that time, silver took a rapid drop in price This
caused a general suspension of activity The Broadwater rune continued to
work large bodies of rich galena ore and rich silver ore was profitubly main-
ed 1n the Florence, Benton, and Jig Sevea nroperties.

Weed 7ives tne total production of the district up to 1898 as 4,008,000
ounces of silver, $800,000 in gold, and 10,000,000 pounds of lead.

Between 1895 and 1915 the low price of silver rade 1t profitable to op-
erate only the exceptionally high-grade mines, Of these the Florence, Galt,
Broadvater, D2g Scven, Ripple, Silver Belt, Hartley, Benton, Queen of the Hills,
and Moulton were the most important. During this period three mills were spo-
radically operated the Morming Star, the I X L -Zureha, 2nd the Broadwater,
The llornirng Star mill comprased a crusher, one sct of rolls, and jigs. The
I. X L ~Eurcka was a ten-stamp cyanidation plant. Tne Broadwater was a con-
centrator equipped with crushers and tables., In spite of these local facili-
tics, most of the ore was shipped direct to distant smelters

In 1916 a new era begdn in the production from the Neihart district. The
steady improvement in the price of silver, which reachod a climax in 1919 of
over 31 10 an ounce, enabled many of thc mines to reopen. The Moulton and
Broadwater properties were combined and oserated under the name of Cascade
Silver HMines and !f1lls Company. Their concentrating plant, located in Neihart,
was rcmodeled «nd 1mproved to handle 150 tons « day. The ore was sorted,
shipping ore being separated from milling ore. The Broadrater tunnel was
clecened out for 2,000 fcet. Other important producers at this time were the
Benton, Galt, Blackbard, Silver Belt, Ripple, Alace and Hirtley, Big Seven,
Cornucopia, Fairplay, Florence, Londoa, and Tom Hendricks. Lwost of these ship-
ped their rach silver orc dircct to smelters. Until the opening of the Silver
Dyke minc, the Moulton was the lorgest producer during this period. Most of
the others were operated on a leasing basis. The Neihart Consolidoted Silver
Mining Company, which operatea the Hortley mine, was an important producer,
shipping in 1922 an avercge of 800 tons a monthe. In the socmo year the Galt
Mining Compcony shipped severul thousand tons of dump m.tericl in cddition to
ore from the mane. -

The controlling aintercst in the Silver Dyke property was purchased by
the Americon Zine, Lead ond Smelting Compeny 1n 1922 -nd preparations were
mode for lorge scale production. A reserve of ~bout ¢ mallion tons of mlling
ore, containing copper, lcad, and silver, w.s blocked out. a 500-ton flotatioa
plant 7.s completed an March 1925. From this tiue until the mine closed down
in 1929, the Silver Dyke w2s the cump's l.rgest producer., The Silver Dyhe ore
contained .bout 5 ounces of silver, 1% per cent le.d, and 0.75 per cent coppcr*.
Developaent work tot.lling more th.n 4,000 feet was done in 1925, the follomng
year the mall +<s enlorzed to a capacity of 950 tons, .nd the manc becuno the
largest producer of silver ian lontunc outside of Silver Bow County.

Other mines 1ctive during this period (1923 to 1929) were the Big Scven,
Florence, Moulton, Gelt, Ripple, Queen of the Hills, Rock Creek, Silver Belt,
I.X L , Broadweter, Benton, Dakotc, Common7eclth, and Fitzpatrick. High-
grode ore was shipped from most of thesc.

In 1925, relatively low~gradc ore from the Qucen of the Ealls cnd from
the Galt, opercied by lessces, was shipped to the Timber Butte mill at Butte

U S. Bur Mipes Mineral Resources, 1925, ¢ 640, 1928

“hd

avenas



In 1928, production from the Silver Dyke decreased and the mine was closed
down 1in April 1929 In 1930 a1l mines were 1dle except the Silver Dyke, from
which a few shipments were made by lessees. In that year silver declined to
below 40 cents an ounce and the mines were forced to close. They remained idle
fron 1930 to the summer of 1933. 1In the fall of 1933 renewed activity was
indicated by shipments of cre from the Minute Man group on Carpenter Creek and
the building of a small mi1ll at the Morning Star mine.

!

TOPOGRAPHRY

The town of Neihart stands at an elevation of about 5,600 feet above sea
level. Neihart Baldy rises steeply above the town to about 8,000 feet and
Long Baldy to 8,493 feet. The maximum relief, therefore, 1s about 3,000 feet.
The average elevation of the upland surfaces 1s about 7,000 feet, giving an
average relief of less than 2,000 feet The steep slopes heighten the effect
of the relief so that transportation from mines to the railroad often presents
difficulties.

The area 1s well drained by Belt Creek and 1ts tributaries, most of them
carryilng water throughout the year. Belt Creek runs in a northwesterly direc-
tion through the town of Neihart. It i1s fed by the waters of three streams
which enter above Nerhart  Savmill Creek, Chamberlain Creek, and O'Brien
Creek. Below the town Rock Creek, Spraing Creek, and Carpenter Creek from the
east and Johnson Cree< and hartley Creek from the west enter Belt Creek, Each
of these tibutaries carries water all year and Carpenter end Hartley creeks
have a swift and abundant flov, Rock Creek and Spring Creek head on the west
slope of Neihart Baldy and descend rapidly nearly a thousand feet within a
distance of a mile. Carpenter Creek heads on the slopes of Parnell H1li,
flows westward and receives the waters of Hegener Creekh and Iucy Creek, which
enter from the north, and joins Snow Creek which comes dowmn from the slopes of
long Mountain Carpenter Creek @rops more than 1,600 feet in the five miles
of 1ts course Snow Creek drops more than 1,000 feet i1n less than two mles,

In a broad way, the Little Belt lountains have the farm of a dome, rising
from tke plain on the east and north, and from the wide Smith River valley on
the south and west. They were formed by the dissection of an uplifted plateau
or dome through tne vigorous erosion of radially disposed streams, Judith
River, Wolf Creck, Belt Creck, and the eastern branches of Smrth River have
their sources in tne central portion of the l1attle Belt dome and flow directly
outward, forming a pattern like the spokes of a wheel. They cut deep, sherply
defined valleys and flow rapidly do relatively steep gradaents.

The Neihart dastrict, comprising a portion of the drainage area of upper
Belt Creek, lies near the center of the Lattle Belt dome. Belt Creek has cut
into the plateau to a depth of about itwo thousand feet. The valley walls rase
steeply to gently unaulating surfaces at elevations of 7,000 to 8,000 fect
above sca level., Above the relatively flat upland, stand asolated rounded,
dome-shaped hills--monodnocks on an old erosion surface. Of these only Neibart
Baldy and Long Mountein are within the map area of the Neihart dastrict.

A delacate adjustment of topography to rock resistance and structure is -
clearly apparent in the region., The resistant Neihert quartzite stands out in
bold cliffs from the walls of Belt Cresek valley above Neihart., Its southeast—
vward dip carries 1t to the floor of the valley, through which Belt Creck cuts a
narrow canyon, about tvo miles sbove tae town. Contrasted wath the erosional
Teztures of the Noirart quartzite, ths areas of gneisses ond scnasts lying




stratigraphically below the quortzite show smoothor topographic forms, tho
valley 7z2lls arce less stecp, c¢laffs und steep-wlled cunyons arc rcre  Cer-
tain nembers of this great secries of motamorphic roc<s, however, crc more
resistant than others <ad stzid out promnently —oove the sur.ounding smocth-
fectured country This 1s especiclly true of a red feldsp.thic gnciss whose
color and bold outcrops m.rc 1t or outst.nding focturoc of the l~ndsc. pc in
the 1mmedi te vicizity of tie tomn

West of Belt Credk the upland 1s rcl. tavely fl ¢ beciusc the Neih.rt
qu~rtzitc forams a resistunt flocr tcmpoicrily arresting the dowvn-cutting ce-
tivity of croding streams The top of Long Mountzan -1so preseats & fuirly

level surf. ce for the sume raasoa
The chur~ctcristic de dritie p ttera of the droinage indicitcs that the

stream chconnels originmated on 2 domed platocu in rocks whosc simplc structure
coincided vith the domed surfrece, Thus, the stro ms cchicved the dendritace
pattera whach, whea thear courscs vere entrenched, had to be mcantaized in
the underlying structur 11,-complicoted older rocks., The cttempt to divert
thc streams from the dendritic pattern to coincide vith the structure of re-
sist~at rocks, likec the Neihort quartzite and red gneass, hos been operating
with the result that rock structure dirccts the strcam courses for short

distances.

GEOLOGY
PRE-BEITTAN ROCLS

Those rock bodies, lying strctigraphically bolow the Belt scrices, are
here called pre-Beltiun® rocks, 2 term cdopted in the description of those
1solcted bodies of schist and gieiss known to be older th.n the Belt, but
which hove Lot yct been correlated math crocs of daffercaticted Archowr und
Algon-ian rocks., They are highly coaterted ~od metumorchosed and lie bencath
the gently-dipping 3elt rocks. The cgo differenco betveer the pre-Beltian
and the Beltian rocks is very grect.

As yet 1t 15 1mpossable defimately to correlate the pre-3eltion rocks
of Neihcrt mith either the Poy series or the Cnerry Croekx serics of the
Tobaece~ Rout 24 Madaison ounta.s The éafficulty of such - correlction is
increascd by the fact that the Ncib at goeiseoes «.d scaists wre domnartly
of 1gncous origio nnd tlLose of tle Tob.cco Root lount2ans are dominontly of
sedimcntery oragin, un origin.l rock differexce thich martredly affects the

later metamorphic products. -
- Thc pre-Beltiaa gacasscs 1~ the map area of the Neihort distriet occupy

all but the southeastern portioca, including purt of tac northern slopes of
Neihort Baldy cnd Iong Hountean, the comteet followinz a liae armeda-tely
2bove the Rapple, Benton, Big Seven, Splver Belt, and Broadiater mines, The
ore bodacs orf these miacs are for tne nost port witbia the gaeiss o.d conse—
quently below the Neihart quartzite whicn 18 of Beltiaz age Since ro

'Tr‘.nsley, Wilfred, Schafer, Pe ~ , end Hert, L. Hs, A geologionl reconneissrnce of the Tobecco Root
Mentana Burccu of {ines amd Geolory, Yemoir No 9, 1933  (The

Yountcins, .Jadison County, lontcza
Thomson, Direcior of the Burezau cf Mines

tern pre-Beltia.;a wns sugrested to the authors by Dr P .
-nd Geology )
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The ore 18 chiefly silver and lead, much of the latter in the farm of ce-
russite,the lead carbonate, Barite 1s abundant, occurring with ankerite and
quartz., DPyrargyrite and polybasite are common in the high-grade ore, and tetra-
hedrite, sphalerits, and galena are present. The presence of malachite, azurate,
cerussite, and coatings of supergene ruby silver indicate that the ore has been
secondarily enriched,

. According to Mr. Faller, ore aggregating about $40,000 was formerly taken
from the mine, and in recent years he has made several shipments,

The regular:ity of spacing of the ore shoots suggests that new bodies may
be expected beyond the face of the adi$, but the narrow width and small size of

the shoots do not lend much encouragement to their further development.

Iondon Mine

The London mine adjoins the Evening Star mine on the north and exposes the
same vein  Therc are four adits which develop about 1,500 feet of the vein,
None were accessible at the time of the writer's examination, The mine was
operated intermittently from 1912 to 1928 and high-grade ore was shipped di-
rectly to the smelter No production figures are available,

The vein lies entirely within the Pinto diorite, Probably the yield has

been from ore enriched by supergene processes.

Blackbird Mine

This mne 18 on the northward extension of the Broadwater vein, betwecn
the Broadweter and the Silver Belt mines. It —as worked through & cross-cut
adit and drifts. Scveral large vean splats occur in the mine and these have
yielded some are,

The mine was operated for a short time in 1902, and agsin from 1915 to
1925 The net smelter proceeds vere $33,960.40. The silver content of the
shipaents averaged near 160 cunces per ton, lead, about 10 per cent, zaine,
about 10 per cent, and gold about Gl ounce, All of the exposed ore has been

secondarily enriched.

Silver Dyke Mane

The Silver Dyke property is about 3% mles up Carpenter Creek on the moun-
tain slope sbove the forks of the creek. The lower adit 1s at an elevation of
6,870 feet above sea level., It is connected by a good mountaan rocad to the
railroad at the mouth of Carpentcr Creek.

Development of the deposit began in the summer of 1921 and actual con-
struction began in the fall of 1922, The imerican Zinc, Lead, and Smelting
Compaay acquared controllang interest in the property and bsgan operction in
February 1923 upoa the completion of a 500-ton mll, About 1,000,000 tors of
m1llirg ore were bloched out and reported to cantain about 1.5 per cent lead,

75 per cent copper, and 5 ounces silver to the ton. The total cost of mining,
milling, and smelting was revorted to be $2.75 a ton in 1924, In 1926 the
capccity of the mill was ealarged to 950 tons., 1Im April 1929 the mine closed,
apparently after the exhaustion of the ore blocked out and the feilure to
develop any additional large tonnage of ore  During the cperation of the Silver
Dyke mine, Cascade County kad a greater mine production than any county in the

state outside of Silver Bow,
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The ore body occurs in a large mass of brecciated quartz porphyry, zran-
ite porphyry, and some brecciated gneiss The plan of the body 1s elli,tical
with a length of about 600 feet and a width of about 400 feet The developed
vertical range varies from 250 to 300 feet The ore minerals occur an the

interstices between the breccia fragments and to & slight extent in a fine- -
The rock 18 highly altered to kaolin,

grained dissemination through the rock,
sericite, and quartz.

———
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Fipure 12 —S5xce*ch mep showing the geology erd surfa.e plont in the wicinity of the Silver Dyke mine

Ih the ore the primary ore minerals are pyrite, chalcopyrite, sovhalerate,
galena, and tetrahedrite Although no silver minerals were observed, galena
and tetrahedrite may contain & small amount of silver, but in the case of
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tetrahedrite 1t 15 not sufficientl; abundant to call the maneral fieibergite
The minerals occur 1n small clusters in the openings between 10ck Tragments
and in small veinlets. Cuaitz 1s the piincipal associate of the ore minerals
in the clusters Drusy cavities arc common «nd only rarelv are former opemings
completely filled Severvl faults cut through the deposit und some of these
are more intensely mneralized than the brecciated mass,

The upper portion of tne deposit is partially oxidized but much of the
deeper ore 18 TIrifuly The oxldution has produced cerussite, malachite, azu-
rite, and iron oxides

The cause of the brecciation vas not positively deteraaned. The body
occurs at a junction of a number of dikes of quartz Dorphyry and granite por-
phvry (Carpenter Crcek porohsry) It 1s possible that the fracturing which
accompanied the imjection of the Carpenter Creck porphyry caused tne breccia-
tion of the brittle Snos Croek quartz porphyry  Somevhat samalar brecciation
has occurred in an apparently analogous situation in the vicinity of Regener
Creek, where mineraliztion ras also occurred in the breccia. The nearby Whaip-
poorwill and Savage veins may have contributed to the mineralization in the
capacity of feeder channels, Whether the feeders are of commercial qualaty
beneath the brecciated zone 1s problematical.

The mining and conceutration of the ore are discussed by George J. Young*
and extracts are herein quoted from his paver

"Underground development was ex*ended from tw adi*s st differewt clevations At present the low-
er adit 1s usod for wrking purposes This is sbout 1,600 fcet in lenpth, 5 foet wide at the top, 62-
feet at the bottom, and 7 feet higr A 36-irch gage trac< hes bcen installed, and connects to four or
more parallecl drifts at sbout BO-foo* comte=s Two of these drifts are Joincd at their further extremi-
*+les by a run-around, The others are dead cnds, which ® 11 be cxtended as the, arc ncoded

"Tso methods ¢f mining are now employed, one being by open pit durawg the summer months, and the
other beirg 'under cover! and restricted to th winter mo-ths or vhen wxcessive rainfall interfercs with
cpen pit operations Because of the claycy naturo of the ore and its sticky properties, the oren-pit
oining departs fro= the usual glory-hole pras*ice, Tho opcn pit wes started from two poirs of vertical
5 by 5~foot raigses 10J fce* cpart and 35 foot on centers These rcises are connccted with doudble loud--
ing chutes Each reise was reomed cut to 15 fect in dicmeer by rotreating apwerd., The broken ore wus
rexoved promptly frem the chates to F-event pac<dirg end honpgups Thercofter, tho pit was extendea by
blasting deep churm—d=ill hcles spocod cbout the rerijhery of the vertic-l velled pit o o

' Average cost cf nining over the lest eipght m.nths wes 42¢ por ton, which included mznagenert
ard overtead, but does no* includo develo.ment, which is =tout 30¢ per to~ Upon a tonnage of 700 tons
per day, the cos*s are very lovr

"The ore is unusucl and cpprocses the complex type
The voluable minerals cre g~lena, ccmussite, chaloopyrite, mclachite, nzuri‘e, pyrite, and-iron oxides,
with stholerito in so 1l cacurts Idemtity of tho silver zineral has not been deternined G-ngue con-
sists of ~ltered quar-z porphyry ~nd grelss, the ore cor*zining ~<beut 20 jer cent of colloidzl muterial,
frincipelly kaolin Heeds contedin O 78 per cert copper, 1 56 per cert le~d, ond 4 48 cunces of silver
rer ton. Tailings .serage 0 22 per cem* copper 0 44 per comt lecd, oxd 0 91 ounces of silver per ton,
About 16 per cemt of “he le d in tno ends is oxidized, ord likewase, bcu* 25 per cent of the copper
In the t.dilings abou* 46 zer cert o the copyer is in cxid*zed fornrnd 23 per cert of the lead The
recovery, considerirz the rhysical nc*ure of the ore as u-ll 2s its chemical conposition, is excellent—
72.94 ger cent of “he cop,cr, 73 09 fer cent of the leud, ond 80 55 per cen* of the silver. The ratlo
of conce-rtrotion 1s 13 15 tons of ore to 1 ton of conce -ctes

Both oxidized and sulrhide minerals occur =

'Young, G J, Movel m ring and mill‘ng methods at the Silver Dyke property et Neihart, Montzna Eng
and Min Jour , wl 123, No 6, ¢ 236-24), Feb 5, 1527, -
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" Two products are mcde, o lewd oconcentrate ond & copper eoncentrato, the former being
shipped to the East Helora smelter end the latter to Anasond_.

" Concentrates are heuled in S5-ton, solid tire, Whito truo-s to the railro~d loading
station 3‘;::11;\: oway at o cost of $1 50 per ton, up freight is hardled at $2 por ton

-

The present and future value of the Silver Dyke depends upon the devel-
opuent of bodies of ore of milling quality which muy be mined selectively on
a more modest scale than that employed by the Silver Dyke raning Company.

It 1s probable that the success of that enterpraise depended upon three things
low cost of operation, high base metal prices, and supergene enrichment near
the surface The present metal prices and the depletion of supergene ores
indicate that further mining of this deposit must be selective lNumerous
masses of low-grdade ore still exist i1n the mne, exposed in the workings of
the haulage level and other opemings. The Savage and Whippoorwill veins may
Yicld ore, but because these were inaccessible during the writer's examina-
tion, no positivc statement can be made here concerning them

Hegener Group

This group of 10 claims 1s in end ncar the valley of Hegener Creek, a
north tributary of Carpenter Creex. The property 1s owned by John Hegener
of Great Falls Production, according to i:r iHegener, has becn between
$25,000 ana $30,000, most of 1t during the cerly lafe of the district. A4
few small stipments were made i1n 1922, Shaipments coatained from 30 to 300
or more ounces of s1lver to the ton

There ere numsrous veins on the property of wiich the most i1mportant
are the Vilipa, Gold Roc<, Copper Quaeen, and Baker r‘ost of the workings
are now inaccessible and information coneeraing them has been furmished by
Mr Fegener

The Vilipa vein has a northwvest strikc and crosses Hegener Creek necarly
at right angles. .. snaft was sun. i1p 1902 or the vein to a depth of 115 feet
and fron ths nottom a drift extends 300 feet southeasterly An adat, now
caved, follovs the vein for a distazce of 400 fcet southeasterly. The ore
contained silver, gold, zinc, lead, and a trace ot copper Polybasite hus
been ooserrcd in ore from thais vein

The Gola ocr veirn trends north and soutna, partl, beneath the bed of
the creck It was ceveloned from toz botton of a 100-foot shaft by o draft
cxtending 50 feet north It is reported to be & wide vein ath a high-grade
"strea¥" from which ore was shippea that averaged 100 ounces silver, 8 per
ceat coover, and 6 to 7 per cent lcad to the ton. An adit was driven on the
vein for a distance of 265 fecet  The prancipal ore mner.ls are galena,
chaleooyraitc, sphalerate, and tctrahedrite (possibly freibergite). Natave
si1lver, ruby silver, and native copper have been observed

The Copper Ouccn vein strikes rorth-south and has been developed by an
adit 165 feet long and a 100-foot cross—cut whica cuts the vein. The vein
contains chiefly silver and copper as valuable constituents The maan orc
minerals are chaleccpyrite, totrahedrite, galena, sphzlerite, cnd nctave silver

On the Baker claim is 2 75~-foot cross-cut adit wzick cuts a vide lov-
grade muncralized zonc containing chalcopyrite.
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silver content 1s low. The possibilaty of develooing large tonnages of low-grade
mlling ore 19 not remote, but most of the high-grade that could be profitably
shipped direct to the smelter has probably been extracted

. Big Ben Group
This group of claims, on the north slope of Poverty Ridge a short distance
above the junction of Carpenter and Snow creeks, 1s ovned by Frank Mansikka, of
Neibart. The ore is dissemnated molybdenite in Snow Creek quartz porphyry. De-
velopment consists of an upper and lover adit respectively 250 and 325 feet long
and 100 feet apart vertically. According to Mr, Wade V Lewris, vho sampled the
ore, the material averages about 0.5 per cent MoS, with se"eral zcmmes of better

quality.
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*  Pigure 14 --Geologie map of tho workings in the Big Ben molybdenite deposit,

. - -
1 - T
-- The presence of molybdenite 18 not restricted to the Big Ben group, but 1t
can be found within the Snow Creek porphyry in meny places. Fine specimens heve
been taken from the White Elephant claim on Snow Creek, and 1% 1s common in the
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vicinity of Hegener and Mackey creeks. It is not amprobable that commercial-
ly mineable bodics may be found ! -

1

Big Seven Mane

This mine 18 1n Snow Creek valley on the north slope of Neihart Baldy
Mountain at elevations between 7,000 and 8,000 feet above sea level and about
2,000 feet above Belt Creek. It 1s accessible fram the reilroad by a good
road up Cerpenter Creek about l%-m;les and a poor mountain road up Snow Creek
about 1} mles farther.

The ground was located in the eighties and before 1898 1t had been a
large producer of rich silver ore with high gold content. Early shipments
contained from 100 to 500 ounces of silver and $20 to $50 in gold per ton.
Since that time the rune has becn an intermttent producer up to 1921 Mr.

D 1L S Barker, who operated the mine during 1ts nost productive period,
states that the total production has been i1n excess of $1,000,000 Although
the writer has no production statistics, the magnitude of the workings and
the high-grade tenor of the ore indicate that production was probably near
41,000,000,

The vein 1s developed by three adrts, the upper two on the vein and the
lower & cross-cut and drift. The upper adrt ("Pierce tunnel®), 1s 200 feet
above the mddle tunnel, and extends inta the mountain 800 feet along the
vein It is now inaccessible, The mddle or "Glover" tumnnel i1s about 2,200
feet long and developed stoping-ground about 800 feet long. It 1s 550 feet
above the lower adat. The lower adit i1s a cross-cut for about 800 feet un-
t1l 1t encounters the vein which i1t then follows for about 2,000 feet. Sev~
eral sub-levcls were driven below the middle tunnel fram & wainze vhich ldter
was connected to the lower tunnel by a raise., Considerable mining was done
from the lower tumnel in two ore shoots, each about 600 feet horizontal
length A 'nnze was sunk to a depth of 200(?) feet below the lower tunnel
fram a point about 1,500 feet in from the portal. The mddle tunnel 1s now
accessible for about 1,200 feet wherc a cave blocks 1t. The lower tunnel is
open for o distance of about 1,800 feet (1933).

The vean cuts Pinto diorite, gneiss, and Snow Creek quartz porphyry.

It 1s narrow and less productive in the Pinto diorite—from & few inches to

2 feet 1n width., In the gneiss 1t widens to & feet. The ore is contained
1n onc oOr more narrow high-grade stringers cutting the nain vein, sometimes
along the center, but usually along one or both walls These high-grade
"streaks” vary in width from a fcw inches to a foot or more. Much of the
veln matter i1s more or less crushed rock, highly sericitized, silicified, and
sprinkled wmath sulphides,

The ore 18 highly silicoous~-cirbonates are rare except in the lower part
of the mine where anzerite becames locally abundant. 2Xead and zinc were so
rare i1n the shipments from the upper part of the mine that they were neglected
in the smelter statements. Both lead and zinc are present, howvever, and in
the lower levels they occur to the extent of several per cent. The ratio of
gold to silver varies from 1 ounce gold to 60 ounces silver, to 1 ounce gold
to 140 ounces silver, the avercge being 1 to 100,

The ore minerals are chiefly pyrite, galenc, sphalerite, proustite, and
pearcite (possibly also polsbasite). A small amount of tetrahedrite (or
freiberzite), chalcopyrite, molybdemite, and arsenopyrite have been observed
microscopically, Most of the high-grade ore specimens examned under the
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microscope showed a brecciation of sphalerite, pyrite, and quartz, wvath an inter-
stitial filling of later galena, ruby silver, tetranedrite, quartz 4nd a lattle
carbonate, thus suggesting the possibility of vein reopening at a critical time
to receave the deposition of the valuable constituents.

It 15 not lixely that large bodies of high-grade shipping ore have been left
in the mine, but the possibility of developing considerable ore of milling qualiaty
1s not remote. One difficulty 1s the small wadth of the productive portion of the
vein, 1 to 3 feet, but this material might be sorted before entering the mill.

Ore shoots w1ll be largely lamted to that portion of the vein which cuts gneiss,
because 1t 1s seldom productive in the Pinto diorite, and as the Pinto diorite-
gneiss contact 1s extremely irregular, the downward persistance of ore shoots can-

not be predicted,

Benton Mine

This mine is in the upper Snow Creek valley just east of the Big Seven
"This was for many years the largest producer of high-grade ores of the camp, and
the gold contents were so considerable that the mine was profitably worked from
1892 to 1896 despite the general depression in silver properties, . The only
workings visited in 1893 were those of the new tunnel or uppernmost adrt of the
mine These workings nowhere cut entirely through the vein, exposing the walls
The vein matter 1s & bluish decomposed gneiss, carrying vyrite, The ore, though
but a few inches in width, 7as very rach, consisting of loosely compacted sul-
Phrdes with native silver., The hanging wall of the tunnel, which 1s driven on
the lead, shows Pinto diorite, and the foot wall a quartzose gneiss, but the vein
crosses both rocks and 1s not & contact lode

"In the summer of 1897 the high-grade ore bodies of the vein were reportcd
exhausted and active development work was suspended, though a couple of leasors
were extracting some galena ore fraom the stopes near the face of the lower tumrel ,

«The main adi1t level 1s 2,400 fect long end :1s driven on the vein. In thas
lewer tunnel the vein 1s from 3 to 6 feet wade, and shows walls of both gneiss
and Pinto diorite, the former prevailing where the ore shoots occur and the vean
Pinching to & few anches in width in the lattcr roc The vein is a breccia or
greirss, which 1s in places checked and sanay, but more generally is Rltered to a
soft clay-lilke materral, so that the mne warkings are wet and muddy. The Benton
ore has been unusually high grede, the values beang chiefly in gold, with some
silver, but the bodies at the end of the new tunnel consist of lead ore, general-
ly zincky and low grade, In the third tunnel the vein carries ore in bunches and
not baig shoots., In the main lead the values were largely in gold, The tunnel i1s
said to cut tvo leads, The ore produced in the past has been ruch like that of
the Big Scven One carload netted $26,000, according to Mr. D. C E Barker, end
the total product of the mne had exceeded $400,000 in 1898."*

Only a small emount of mining was done by lesseces after 1905, Small ship-
ments of ore were mede during 1908, 1910, 1911, 1915, 1923, and 1924, but no sys~
tematic operation has been attempted since the early work described above.

At the_time of the writer's examnatioa the workings were inaccessible and
the dumps gave the only clue to the mineralogy of the ores, DPyrite occurs ebun-
dantly, and the material i1s rather silicious, apparently somevhat similar to the
ore of the Big Seven. Grab samples of material from the dumps averaged about
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Tom Hendricks Mine

The Tom Hendricks 1s a claim fraction on the Riprle vean adjoining the
Ripple claam The ore shoot occurs at the junction of the vein with the cep-
ping of Neihart quartzite, The mine vas worhed by Mr J. J Stewart who pro-
duced about $60,000 worth of ore from it

Cornucopia Mine

This mine consists of 14 patented claims on upper Snow Creek, ovned by
James E Murray and H Lowndes Maury, of Butte At present (%ay 1935) 1t 1is
beinz developed by lessees Several veins have been partially developed by &
250-foot shaft, 300 feet of drifts, and a 300-foot adit. The country rock 1is
grey granite gneiss near the contact with Pinto diorite. Only a few carloads
of ore have been shipped. The ore 1s interesting because of the unusually
high gold content relative to silver.

SU+ 4a3Y AND CONCLUSIOUNS

The mines of tae Neirhart district convenmieitly divide themselves into thrce
distinct geographic and geolosic umits the Nerhart unit, the Cerpenter Creel
unit, and the Snow Creek unit The deposits of ceach division, as trney are ex-
posed by mining operations, exhibit mineral ard structural features wvhich cata-
loguc them as definite portions, or segments, of a continuouas zonal sequcace.

The indavidual charecteristics of each zone have becn descrived in a previouds
chapter, and 1t remains to evaluate their potentiality as futurc nectal producers
In this connection 1t 18 not the purpose of the writer to deiinitely and finally
condemn or endorse, but to suggest, on thc basis of the geologic evidence, pro-
grans —hich appcar to dcserve consideration and thorough examanation.

It 1s improbable that large reserves of bhigh-grade ore exist in any cf the
0old mines, but the prescnce of considerable tonnages of low-grade material, con-
sisting largely of zinc ore, has been proved in several propcrties, and is sus-
pected i1n many more. Why, then, has not this low-grade ore been otloitcd® In
the first place, rich ore has been available in the past, which, by carcful
sorting, could be concentratea to a grade that would profitably steand the costs
of direct shipment to smelters, in spite of deductions for zinec, Seccondly, veins
are relatively small end miming costs high, and, with the exception of a fev of
the larger mines, the installation of milling equipment 7as considered an unsoand
investment In most cases the mill would be far from the mine and haulage Tould
be costly. Thirdly, the process of selective concentration of the products of
complex ores was not as efficient_as 1t 1s today, ' A fourth, and very amportant
factor in causing the general “shut-do7n" of the mines, was tne rapid drop in
metgl‘prlces, especially in the price of silver, in 1929 and 1830. )

The former practice of sorting the "ore streak™ from the mined material has
placed on dumps larze quantities of voin-stuff wnich contains from 2 to 20 ounces

of silver and a lattle lcad and zinc,”  From time to_time the dumps have besa pick-

ed over ana the selectcd material shipped to szelters‘or mlled locally. Scat-
tercd dump samples ta'en by tae rrater indicate that much of the "aastc," since
1t 1s already mined, 1s now ore which might be profitably exploited by the use of

-
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proper methods of concentration. Bodies of low-grade ore have been left in
many mines during the careful selection of rich material practiced by early
miners The downward extension of ore shoots depends chiefly on the continu-
ance of suitable structures, a condition that cannot be ascertained without
underground exploration, but assuming such continuance, the zonal indications
favor downward extension, with an increase in base metals and decreasec 1in
silver,

In order to mine the low-grade ores, zinc must be transformed from a
liebility to an asset. This can be achieved by modern methods of selective
flotaticn in which & mill unit produces a zinc concentrate. The Tamber Butite
mll, at Butte, by this process, handled low-grade ore from Neihart at very
low cost. The Comet m1ll, near Basin, produces zinc concentrate, lead con-
centratc, and pyrite (iron) concentrate. The zinc concentrate 13 sent to
Great Fulls, und the remainder to East Helena, In this way zinc yields a
profit i1nsteud of a penmalty.

A milling program calls for the development of sufficient tonnages of
ore to maintain continuous and efficient production. Few single veins ot
Neibart are capable of supplying, et the desired rate, the ore demanded for
this, and yet, by toking the veins together in groups, this mey be accom—
plished. The following discussion 1s based on the theory thet in the collec-
tive operation of closcly associated groups of veins, there 1s hope of an
cconomy of production that could not be accomplished by the former wasteful
old-time methods of individual selecctive mining of high-grede portions of
veins,

THE NEIHART SIOPE

The plan of miring and malling ore from a group of veins in this locali-
ty is not new, Something of that ides moy have prompted the Neihart Consola-
dated Mining Company to start their Compromise tunnel from the village., Mr.
Jesse L Maury examined the district in 1929 wath the same idea in mand At
present (1935), with the encouragement given by an improved silver price, such
@ program again comes to the front.

The portal of the Compromase tunnel (adit) 1s not well situated for ade-
quate dump room and mill site, but this could be remedied by startaing the adit
on Rock Creek at about the same elevation. The Compromise tumnel, continued
along the Moulton fault, would cut the Broadwater vein about 280 feet below
the No 8 level, cutting, on the way, the Hartley vein, Rock Créek vein, and
Dumercus other veins on the ground of the Neihart Consolidated Mining Company,.
The total length of this cross-cut adit would be about 3,500 feet. By serving
the double purpose of drainage level and haulageway for the Hartley end Brecd-
water mines much economy of operation could be achieved. By the consolidation
of the Broadwater, h.rtley, Rock Creeh, Moulton, and possibly the Galt, suffi-
cient mill-feed may be mrintained to supply a larger concentretor than would
be possible by indivadual operations, thus affecting ¢ considereble saving in
milling costs, Of course, 2 large initial expenditure for development must
procede the design and construction of a mll,
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In this area three formerly producing mines are idezlly disposed for c
single large opcration the Big Seven, Benton, and Raxpple mines. From the lou-
er adat of the Big Seven, a 2,000 foot cross-cut would cut the other:=veins.
However, 1t might be nccessary to place the mill on main Snow Creek in order
to get sufficient water, and in this case a tram hculagoevay would bo required,
The probability of the presence of considercble ore of mlling quality is great
enough to warrant a thorough excmination with the 1dea of mining at lerst _two

-

and possibly all three veins as a umt '
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CARPENTER CREEK -

On accouat of the i1-ucccessibility of the minmes in this arce (especially
on Hegener Creek), the wrater can scy lattle regarding the quantity or qualaty
of the ores., Some bodies of zie~leud-silver ore appear to merat ccreful ex-
amnation, Possibly three or fouxr deposits on Hegencr Creek could be handled
as a umit i1n conjunction wath ¢ mill, but thorough geologic investigetion and
considerable new developnment would be necessary to determine the feasibility of

that enterprise -
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commcreial minerals, thereby providing producers an

mineral products with the means for f(ﬁl(r),wmg short-t(llnfg '::sljll:urr,nl;:: :)xf

conditions of supply and demand of the leading mineral commodities

Thus, the Bureau of Mines would materially enhance 1ts service of
roviding the earhiest and most complete official data covering the
undamental economic phases of the mineral industry

JUNE 25, 1940 RR SAYERB, Darector
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ally reached an all-time peak of 128 in December This spurt wes
short-lived, for the index slumped sharply for the first 4 months of 1940
before turning upward in May

Mmeral production did not advance as rapidly mn 1939 as business
in general, although the index for the year was 108, 2 points higher than
that for all industral activity In 1938 the spread was quite pro-
nounced—99 for minerals and 86 for mdustrm.r activity The pre-
Iimmary total value of mineral production in the United States in 1939,
as reported to the Bureau of Mines by producers, was $4,874,000,000,
an mcrease of 12 percent from $4,362,900,000 1n 1938 Moetals, as &
group, led with a rse of 45 percent 1n vnjue, followed by nonmetals
(other than fuels) with 18 percent, fuels decreased 0 08 percent

The steel mdustry paced the industrial advance of the closin
months of 1939, with production rising to a peak of 94 4 percent o
\

i

- ANIN R N T W ;Iﬁﬂmwg.. ~ng A JAAGELS S ARSI M WA s .
g -
|
i
-




GOLD, SILVER, COPPER, LEAD, AND ZINC IN MONTANA

(MINE REPORT)

By T H MiLLer AND PauL I usr
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The total value of the output of recoverable metals in Montana n
1939 increased $12,841,124 or 46 percent, over 1938 Substantial
gains were recorded in both quantity and value of each of the five
metals, the value of copper increased $5,214,268, zinc $2,770,072,
gold $2,130,100, silver $2,028,598, and lead $698,086 Lhe gain of
$9,376,536 1 Silver Bow County (from $18,300,823 mn 1938 to
$27,677,359 1n 1939{) represented 73 percent of the total State gam
and was made possible by reopening of the zinc mines and increased
output from the copper mines of the Anaconda Copper Mining Co at
Butte There were 1mportant increases in output of siliceous ores,
chiefly gold ore, from several counties The gain from placer mines
was notable

All tonnage figures are short tons and “dry weight”, that 1s, they
do not include moisture

The value of the metal production hercin reported has been cal-
culated at the following prices

Prices of gald, silver, copper, lead, and gine, 1935-39

Year QGold ! Bliver? Copper ! Lead Zing?

Per fine Per fine

ounce ounce Per pound | Per pound | Per pound
ms $38, 00 $0 71875 0. 083 0 040 $0.044
1430 35 00 TI48 02 048 [\].1]
w7 3% 00 78 12 0% 088
1038 35 00 4 M6+ 008 046 048
1030 38,00 16784 104 047 052

i Price under authonty of Gold Reserve Act of Jan 31 1034 ‘Treasury legs) colnage value of gold from
Jan 18 1837 toJan 31 1034 was $20 674 ($20 671835) per finc ounce

11035-37 Yearly average weighied Treasury bLuying price for newly mined silver 1938 3 Treasury
buying price for newly mined silver

3 Yearly average weighted price of all grades of primary metal sold by producers

¢$0 84640464  # $0 67878787
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Mins produciton of gold, mlver, copper, lead, and sinc tn Monlana, 195539 and
total, 1862-1939, in terms of recovered melals

Mines pro Gold (lodeand placer) Bilver (lode and placer)
ducing Ore (shqrt
Yenr ne)
Lode | Placer Fine ounces Value Fine ounces| Value
1038 681 551 | 2413113 151 088 03 | $5 288 081 9 322 951 | $6 700 871
1936 570 234 | 3 8§81l 180 209 20 0 307 322 | 11 600 563 R 984 610
1937 [1{] 400 | 4 202 252 00 7018820 11 812 093 9 130 854
1078 482 28] 2 66 203 313 00 7 118 056 6 403 963 4 130 935
1939 504 282 3 P2 204 173 00 9 %06 035 9 087 571 6 168 833
1862-1039 m 16 161 441 00 | 350 103 647 | 088 454 938 | 503 508 112
Copper Lead Zine
Year Total value
Pounds Value Pounds Value
1935 987 $1 7 101 (100,861,477 | 84 820 705 | $30 018 238
1938 2 1753428 | 09 000 | 4971 700 42 173 182
1937 280 000 2118 928 | 78, 8 001 840 58 402 018
1038 154 428, 000 858 084 | 17 840 024 28 008 46
1930 195 1 556 170 | 69 3 610 006 40 937 870
1862-1930 5 783 030 1000 118 600 | 1882 947 61 780 542 | 91 8806 370 1239 058 068 | 2 853 059 860

1 Figures not avallable 8 8hort tons

Gold and silver produced at placer mnes sn Montana, 1985-59, in fine ounces, n
terms of recovered melals

Bluicing hydraulic Dragline and dry Floating (bucket;
and d’;m Jand dredges ! dredges ) Totsl
Yeoar
QGold Bllver Qold Silver Qold Silver QGold Bllver
1935 4 586 48 (v~ 047 0 031 88 1 554 | 12 680 87 1294| 20720 3 3 495
1936 2803 03 338 | 18 312 43 3393 | 10 300 38 1923 | 40 4156 80 5654
1937 2080 00 360 | 15 844 00 4 49 | 17 864 0O 1707 | 36397 00 6 416
1038 3 806 00 as51 10 008 00 2043 | 21 338 00 3 M0 | 35348 00 0 534
1939 2,283 00 252 | 18 901 00 4050 | 3381500 6722 | 5490000 1160

§ A floating wuhlnf plant supplied with gravel by a dragline excavator is called a dragline dredge &
nt;tlolr;nrxdoradmonb e washing plant supplied with gravel by any type of power excavator is called a
ry Jand dredge p

Gold —The output of gold in Montana increased to 264,173 fine
ounces n 1939—the largest output since 1887, when 289,212 ounces
were produced Gold from lode mines increased 41,200 ounces and
that from placers 19,651 ounces Gold from Jefferson County
increased 11,804 ounces, from Madison County 11,505 ounces, and
from Lewis and Clark County 10,997 ounces, substantial gains were
1ccorded also i Broadwater, Deer Lodge, Granmite, and Silver Bow
Counties Most of the gain from placer mmnes came from the new
bucket dredges of the Winston Bros Co and the Perry-Schroeder
Mining Co, which were placed 1n operation late 1n 1938 Large

ains 1n output of gold were rerorted at the Southern Cross, Victoria,
61110 Keating, and Golden Sunhght mines and at the Butte properties
of the Anaconda Copper Mining Co  Siliceous ores yielded 72 por-
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cent of the State total gold in 1939 and placers 21 percent Ore
treated at amalgamation and cyanidation mills yielded 31 percent
of the gold, crude ore shipped direct to smelters 33 percent, and ores
treatedg at concentration mills 15 percent The output of gold ore
mncreased to 815,949 tons m 1939 (compared with 756,223 tons 1n
1938), 1t comprised 82,359 tons treated at amalgamation plants,
490,429 tons treated at cyanidation plants, 148,138 tons treated at
concentration plants, and 95,023 tons slupped crude to smelters

1
i
l Fl
b{
Total value
y \
: ) |
i
]
; U
2 A\ ";\ N v A-
1Y
3, PN RAVIYIRI TH
= ATA' TR b 7
= N / / R AR ﬂi v/ .-'.V—
74+ Copper \ ] "H“
IAV‘\"" Znc 1 v
— o~ [
o ™M ‘/J_L ./5:.3 r--\l <
20
/\/ - s“v.l[f\ N
%4 Godl I T TSN Y
108 "EF 9, 1930 1940

¥ IQURE 1 —Value of mine production of gold alllg%r_ ,&pper lead and zinc and total value in Montana

The West Mayflower property (Madison County) of the Anaconda
Copper Mining Co 1n 1939 again was the largest gold producer in
Montana, 1t was followed by the Winston dredge near Clancey, the
Ruby Gulch mine at Zortman, the Victoria mine at Silver Star, the
Butte Ilighlands mune in Silver Bow County, the Butte properties
of the Anaconda Copper Mining Co , the Porter dredge at Helena,
tho Jardine mine in Park County, the Golden Messenger mino 1n
Lowis and Clark County, and the Southern Cross mine in Deer
Lodge County These 10 properties yielded 105,665 ounces of gold
m 1939

((
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Silver —The output of recoverable silver in Montana was 9,087,571
fine ounces m 1939 compared with 6,403,962 ounces mn 1938 and
11,812,093 ounces 1n 1937 Most of the gam 1 1939 was 1n Silver
Bow éounty (6,114,455 ounces produced 1 1939 compared with
4,018,192 ounces 1n 1938) and was due to reopening of the zinc mes
and to increased output from the copper mines of the Anaconda
Copper Miming Co he production of silver from Jefferson, Cascade,
ums’ Gramte Counties also increased substantially Copper ore
yielded 52 percent of the State total mlver in 1939, zinc-lead ore 20
percent, and silver ore 18 percent Nearly 79 percent of the silver
came from ores treated by concentration and 19 percent from ore
sent direct to smelters Silver from zinc-lead ore increased 1,331,843
ounces and that from copper ore 838,344 ounces The output of
silver ore increased 26,962 tons and that of gold-silver ore 48,172
tons

The Anaconda Copper Miming Co was 1 1939, as usual, the chief
silver producer 1n Montana—the copper and zin¢ umts at Butte and
the Flathead mine yielding nearly 70 percent of the State total
Other important silver producers included the Comet mine near
Basin, the Granite Bimetallic and Silver Prince mines near Philips-
burﬁ, the Big Seven and Florence mines at Neihart, the Hecla mine
161 eaverhead County, and the West Mayflower mine 1n Madison

ounty

Copper —Copper ore, the most valuable mimeral product of Mon-
tana, yielded recoverable gold, silver, and copper valued in all at
$23,621,484 in 1939, or 68 percent of the total value of the metal
output of the State The Anaconda Copper Mining Co was, as
usual, the only important producer of copper n Montana, the output
of recoverable copper from company mines at Butte increased 27

ercent over 1938, owing to mcreased rate of operations during the
Fust. 4 months of 1939, but 1t was considerably less than the output
m 1937 The company shipped 2,197,863 tons of copper ore to the
mull at Anaconda compared with 1,561,186 tons 1n 1938 and 3,068,665
tons 1 1937

Lead and 2ane —The Anaconda Copper Mining Co resumed pro-
duction of zinc-lead ore from the zinc mimes at Butte in March 1939,
after a shut-down of more than a year, zinc shipments were resumed
in December at the Emma mine, leased by the company As a
result, the output of zinc-lead ore m Montana increased to 320,248
tons 1 1939 from 114,769 tons in 1938, wath proportionate incienses
in production of all five metals There was a decrease mn 7inc-lead
ore from the Jack Waite mine, but an increase from the Comet mine
Zmc-lead ore from Granite County increased shghtly but was much
less than 1n 1937, as no zinc-lead ore was produced at the Trout
roperty Concentrates smelted yrelded 60 percent of the State total
renxr and 64 percent of the zinc m 1939, crude ore smelted yielded 32

ercent of the lead, and slag fumed yielded nearly 8 percent of the
oad and 36 percent of the zinc  There was an increase 1 lead from
crude ore smelted, chiefly from the Flathead mine n Flathead County
and the Glendennin property in Judith Basin County
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MINE PRODUCTION BY COUNTIES

Mane productson of gold aslver, copper, lead, and 2anc sn Montana 1n 1939 by
counites sn lerms of recovered melals

M'“"il}'!m""" Gnld (lode and placer) | Silver (lode and placer)
(ounty
T ode | Placer | kine ounces Value Fine ouncea Value

Beaverhead 40 11 11 570 $404 9%0 181 718 $123 348
Broadwater 48 23 19 901 696 535 311N 21 164

Carbon 1 1 35
Cascade 11 2078 72 730 438 374 27 563
Deer Lodge 13 8 0 868 345 310 11 281 7 637
Fergus 8 3 3 185 111 478 405 2,352
Flathead 3 014 21 490 473 848 321 641
Qallatin 2 1 [ 210 9 6
Ciranite 0 17 14 283 499 905 0693 028 470 419
Jeflerson o8 18 30 084 1 1 084 440 553 102 378 500
Judith Basin 3 100 3 818 a8 529 26 153
Lewis and Clark 62 41 45 854 | 1 004 800 122, 265 82 993
Lincoln ] 9 1044 68 040 11 024 7 483
Madison 153 M 61 875 | 2,165 625 231 308 157 000
Meagher 2 16 308 13 828 112 76
Mineral 4 0 1072 37 82 56 38
Missoula 12 7] 288 70 030 2 805 1 904
Park ] 13 R 677 801 948 7 318 5 008
Philll 2 3 18 194 860 74 443 50 831
Powell U 3 8 803 311 326 08 478 46 480
Ravalll ] 3 7 3 985 3 2 M4
Sanders 8 2 155 5 425 27 219 18 478
Bilver Bow E1d 20 22 038 771 260 6 114 465 4 150 418
Sweet Grass 1 2 1 015 91
Toole & [ 1] 2 415 2
594 282 264 173 | 0 240 056 9 087 71 6 )68 833
Total 1038 482 208 203 313 | 7 115 956 6 403 962 4 139 935

Copper Lead Zinc
County "l,‘:l";:
I ound Value 1 ounds Value Pounds Valus

Beaverhead 199 394 $20 737 763 004 864 $564 890
Brosdwater 22 731 2 264 422 39 10 849 739 012
Carbon 35
Cascade 9 250 962 580 425 | 27 662 10 000 $520 309 337
Deer Lodge 352 047
Fergus 38 4 3 18 113 840
Flathead 3 404 354 | &5 833653 | 200 077 862
Qallatin 58 [ 5 74 496
QGranite 134 981 14 038 445 192) 20024 ] 1328 404 68973 ) 1074 269
Jeflerson Wl 21 40739 | 4003787 | 188 178 | 2 142 308 111 400 | 1 800 257
Judith Basin 11 231 1168 | 1800 745 73 637 22 000 1 144 105 917
I ewis and Clark 0173 4074| 3324831 | 156 253 | 25 278 000 | 1 314 456 | 3 162 605
1 incoln 4 708 490 83 800 3039 79 061
Madison 91 606 0877 211 383 9 035 2 342 08
Meagher 1 500 156 1 832 72 14129
Miners] 37 588
Missoula 17 461 1 818 8 639 4 83 156
Park ] [ 30 318 1425 282
Phill) 1 760 183 687 874
Powe 3 875 403 127 000 5 969 364 177
Ravalil 2 308 40 21 234 908 9 467
Snnders 184 182 19 155 | 8 558 915 { 308 269 787 000 40 0 302 49
Qliver Bow 104 533 471 | 20 231 481 | © 415 341 | 442 521 | 40 032 288 | 2 081 670 | 27 677 350
Swoet Grass 1 000 104 1210
l'oole 2 47
195 654 000 | 20 348 016 | 33 110 000 |1 554 170 | 69 508 000 | 3 610 006 | 40 937 870
Tolal 1038 164 426 000 | 15 133 748 | 18 654 000 | 868 084 | 17 088 000 849 024 | 28 006 746
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Gold and stlver produced at lods
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manes in Montana in 1959, by counlics, 1n lerms of
recovered melals

Ore old

re sold Count; Gold | Bilver

County O led| Qold | Bilver ounty or treated

B Ime Fine
Oﬂl'::' ounces Mﬂlcela 1

Meagher
Deavertiead 1o o8 || Minerat Bl 3
Gaaeade: amatll M sas| 730
T

Deer Lodge 11 %5 || 1 hilitps wiw| i

Ferg:lu 473 848 loweﬁ 4 M 6; i

Finthead 9 || Ravalll t

Gallatin 602 941 || Banders 140 7 219

(ranite 546 55 || Bilver Bow 21912 |0 114 4

Jeriith Beat 38 529 || Bwoet Grazs 2

Jowisand Clark " o 3502 780 |20 174 | 0 076 037

] jneoln 206 || Totel 1038 ) 724 468 |167 065 | 0 307 428

Madison

lver produced at placer my
Gold and slver ounces, in terms

nes sn Montana sn 1989, by counlies, n Jine
of recovered metals

Dragline and Floatin
Bluiclog and land (bucket Total
hydm‘ullo Drift mining ggd ;: 1 (ucke!
County

Qold | Bilver | Qold | Bliver| Gold |Sliver Gold |Bllver| Gold |Bilver
4 2, 006 160 2073 1656
g:::&w:':‘: lg Ill’ 2% 2| 2387 428 2, wg 461

Carbon 2} o

l‘?m Lodge 2 1;
i : 17 757 71| 1002 87
Granite % g # 6330 | 2,873 | 10 131 | 3 704 18 ?% g :g'{
e eand Clark 20| 60 toma | T | 150 | 10ad | 2 179 1
Linocls lg 19 80 17 10 2| 395 874 | 4 g 03
el 94 12 7 bl () L a
Meaghor 243 ) B 781 47 1o 3
M::e;“l‘ 71 1 1 14 s ]

:Ia’allrk . 211 2 " u
Luim 253 17 5 457 50| 3781 U] 4 I]‘g 50;

lI,l.:n'v':lll 12 100 3 »
Bnder 124 22 1M 2
g‘llv?r Bow 30 3 39 1 @® 3

'oole

11 634

208 01189001 |4 05 338156 723 | 54 999
Total 1938 'g ‘B"Bg '8”5? (O] (U] 10008 | 2943 | 21356 | 3 240 | 38 Us| 6534

1 A fioating washing plant sup
ulu‘am:r ur‘ movable washing p!

Jand dredge

1led with
ant suppl

gravel by a dragline excavator is called & dmillno dredge &

ied with gravel by any type of power excavator

1 Figurea for sluicing and hydraulle include those for drift mining

a called s dry
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MINING INDUSTRY

Reopening of the zinc mines and mncreased output from the copper
mines of the Anaconda Copper Mining Co at Butte accounted for
most of the gamns in metal output n Montana in 1939, however
increases were reported m gold ore treated at amalgamation and
cyanidation mills, and there was & marked mcrease mn crude gold ore
shipped direct to smelters

gold recovered at placer mines m Montana increased 19,651 fine
ounces over 1938 Seven connected-bucket dredges were in opera-
tion durmng 1939 and handled 7,435,147 cubic yards of gravel yield-
mmg 33,815 ounces of gold and 6,723 ounces of silver, the recovered
go%d was valued at $1,183,525, indicating an average value of 159
cents to the cubic yard of gravel treated Dragline or power-shovel
excavators with dry-land or floating washing J)lants were reported 1n
operation at 49 properties, the pla treated 4,377,813 cubic yards
oF gravel, which yielded 18,901 ounced of gold and 4,659 ounces of
silver, the gold recovered was valued at $661,535, indicating an
average value of 151 cents to the cubic yard

ORE CLASSIFICATIOR

Details of ore classification are given in the chapter of this volume
on Gold and Silver

Ore sold or lreaied sn Monlana in 1939 wilh conlent in lerms of recovered metals

MIines
Souroe pn':duo Ore Qold Bliver Copper Lead Zinc
ng
Fine Fine
Short tons| ounces | ounces Pounds Pounds | Pounds
Dry and siliceous gold ore 370 | 815 940 | 170 010 | 448 893 172 o2 848, 853
Dry and alliceous gold sllver
ore 36 55 020 5 491 | 3287 304 04 266 142 812
Dry and siliceous silver ore 82| 177 892 8,477 |1 606 840 3282 386 | 1 461 541
1495 |1 040 461 | 190 578 |2 343 037 549 274 | 2,462,908
Copper ore 9 |2 253 370 7 638 |4 607 920 |? 193 897 430
ore 91 BOW| 2,206] 314 268 61 271 | O 831 863
7inc ore 3| 148,708 16 38 482 5 631 | 2, 818 578 [25 300
Zinc lead oro 19) 320248 | 8 648 |1 782,130 1 150 304 |18 306 658 |44, 198, 390
Tota) lode mines 1604 |3 702,780 | 509 174 [9 078 937 |2 195 654 000 (33 110 00O |09 5@8 00D
Total placers 32 54 000 11 634
876 |3 702 780 | 264 173 [0 087 871 [3 195 654 000 (33 110 000 [f9 508 000
Total 1938 747 |3 724 408 | 203 313 [6 40 002 |4 154 420 000 {18 654 000 |17 688 000

1 A mine producing more thaun 1 class of ore is counted but once in srriving at total for all classes
t Includes 4 004 361 pounds recovered from Qgreclpullu

# Includes 148 638 tons of current slag fum

¢ Includen 5 563 800 pounds recoverad from precipliates
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METALLURGIC INDUSTRY

Lode mines in Montana produced 3,792,780 tons of ore and old
tailings 1n 1939 compared with 2,724,466 tons n 1938 The output
in 1939 compnsed 82,359 tons treated at amalgamation muills, 490,429
tons treated at cyanidation mulls, 2,836,478 tons treated at concen-
tration plants, 237,876 tons shipped crude to smelters, and 145,638
tons treated at a slag-fuming plant

Two combmned cyamdation and concentration mulls and 19 straight
cyamdation mills were o erated in Montana 1n 1939, the ore and old
tailings treated increased from 433,233 tons in 1938 to 490,429 tons
m 1039 The matenal treated in 1939 contained 79,132 ounces of
gold and 223,654 ounces of silver and the bullion and concentrates
produced yielded 68,349 ounces of gold and 126,153 ounces of silver,
indicating average recoveries of 86 percent of the gold and 56 percent
of the silver ' Fifteen of the mills, treating 464,412 tons of matcrial,
reported the consumption of 286,302 pounds of 91-percent sodium
cyamde, 69,876 pounds of caleium cyamde, 80,560 pounds of zine
dust (including zinc shavings used at one plant), and 3,725,537 pounds
of lime, 1n addition, two plants used 1,103 pounds of lead acetate and
one plant used 5,270 pounds of mangancse dioxide

Ore treated at straight concentration plants increased {rom 1,976,828
tons 1n 1938 to 2,836,478 tons 1n 1939 The 1939 total comprised
148,138 tons of gold ore, 43,600 tons of gold-siver ore, 125,262 tons
of silver ore, 2,197,863 tons of copper ore, 300 tons of lead ore, 1,067
tons of zinc ore, and 320,248 tons of zinc-lead ore

Details of the treatment of all ores produced in Montana n 1939
are given 1n the tables that follow

Mane produciion of melala in Monlana in 1959 by methods of recovery, sn lerms of
recovered metals

Moethod of recovery ‘{',::‘;'3' Gold Silver Copper Lead Zing
Short tons | Fineounces| Finsounces| Pounds Pounds Pounds

Ore nmllrlmaud 350 9 354 3 042
Ore cyanided 400 429 08, 278 12 015
Concentrates smelted ! 500 204 44 614 | 7 177 050 |187 408 271 | 10 D14 836 44 320 000
Copper ‘)ndplutu smelted 2, 007 4 004 381
Ore smelted 237 876 86928 | 1747 200 | 4 151 368 | 10 683 184
Slag lumed 145 038 23 601 2 512 000 | 25 278 000
Placer 54 999 11 634

964 173 | 9 087 671 [193 6E4 000 | 33 110 000 60 598 000
Total 1938 203 313 | 6 403 952 {154 426 000 | 18 654 000 17 688 000

1 Includes zinc concentrates treated at electrolytic plants
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Mne production of melals from amalgamation and
cyanvdation mills (with or without
conceniralion equipment) in Monlan, 1
P LA a sn 1939, by types of mills and by couniies, 1n
AMALGAMATION MILLS

Recovered
 lilon In | Goncentrates smelted and recoversd metal
County Materlal
treated Conoen
Gold | Bllver "p‘::',” QGold | Biiver | Copper| Lead
duced
Short Fine Fine Short | Kine | Fine
llmrhe&d !omw ounces | ounces | fons | ounces | ounces | Pounds | Pounds
water
8¢¢l |lodua ; ;ﬁ 1 % l?g 5 131 3 142 840
Soifereon 1mo| 1| B| | B e
hwh‘ and Clark 770 l;g g? o % 800 o o104
ucoln 14486 | 1 146 287 306 415
Moceln 10873 | 4618 75198
M:Mﬂll' 7 ?_;g 1 50; 600 Mg 6(1)3 1087 1105 438
ssoula 900 178 1 18 122
Park 62205 | 4 908 2% 1
Powell 451 1 7:; @) 3w 82
Ravalll [i] 33
Banders 35 7 2 [} ] 35
82,350 | O 384 3 042 800 | 4 6
Toltal 1038 77478 | 9402 2 050 ?'m 2 63%’ Iz 3:‘7‘ ? gg %ﬁg
OYANIDATION MILLS
Deaverheard 38,105 | 7 368
Door Lodge 18988 | 2008 ! ggg o © 12
Fergus 51 532 | 3089 1927
?;:12:“ Clark 1& gg 2 o8 509
18 683 968
Madison 62350 | 8083 | 16 245 10 " 1% ‘o 9 880
1 hillips 128 881 | 16 249 | 63 602
Bllver Bow 19 504 | 9 936 804
00
Total 1638 Aol imone| | | ™| | °*™
QGrand total 1979 672788 | 77632 | 128057 | 2822 ] 4
1138 Slo711 |74 251 1122113 | 1660 | 2 ggé "o' gg; ?g?ﬂ’) g(’)"gg

Mine production of metals from concentrating mills 1n Montana 1n 1939, b
in lerms of recovered metals » by counlies

Concontrates smelted and recoverod mntal
County "g'&d C‘ongen
ra
pr: Qold | Bllver | Copper Lead Zino
duced
fh::t .iﬂlor! Fine Fine
o ons | ounces | ounces Pounds Pounds
gmndw.ahr 622| 77801 10 6 ¢ 13 858 ;!" 871 Pounds
Omn\nlto 44 117 | 1843 | 1465 | 35% 867 7 525 550 084 10 000
Siranite. 82,612 | 26,383 | 2 508 | 85 480 105 448 a8t 203 | 1 326,404
J ot i 108 1:2 18 Igg 5884 | 40 ;g? 357904 | 3004727 | 2,142 %08
Lowis and Clark 14 085 40| 2 032 5 OfD 14 815 8}: ggij %00
ll!{.:glson 65 &"l, 3 32; 7 35; l: :% 78, 863 1 801
gowdell 8 000 490 535 4 145 1112 glg'g#
Ritver Bow 2 415 098 [438 277 | © 833 |5 854 b47 o 15,341 | 40 032,228
vt B 4] T " 180 882 044 | 9 415,341 | 40 032 288
2 836 478 {407 382 023 |7 163 435 |187 401 200 | 10
Total 1938 1 976 838 |351 779 | 32 061 |4 718 976 |145 431 136 | 11 Bnmfﬁ ‘: g:l) ‘Rg

\

/
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/ Gross melal conlent of conceniraies produced from ors mined 1n Montana sn 1939, by Grose meial content of Monlana crude ore shipped to smelters sn 1989 by classes of ore
classes of concenirates smelled
ol . Gross metal content
Gross metal content ags of ore Oro
Class «f concentrates c'::g. QGold Bllver Copper Lead
Gold Bliver Co Load 7ine
pper Short tons | Fine Fine Pounds Pounds
Dttt el nem | ah WA i) TR
ver
Dry gold .snuitllg,% Fine liuzl:;l Fine 19;::;;0 P';‘i'%a ha‘i‘:; " Pounds gr; and siliceous gllver ¢ iz. %%g 1 (l)i'g g:: 313 ;:; Hig
783 1881 158 91 78 517 58 738 op) 55 1 682 100 817 | ¢ 040 027
g:;ml'de:um u“g g‘g; 4%,01;3 mug.% oo Lead 276N 226| 211 003 60 837 | 10 204 038
Cop 217 876 86028 | 147 20| 44
03 61 338 | 547 848 | 16 167 008 412,837 06, 872 | 11 458 833
éﬁé" H ;ﬂ g’ Wil }w Ml e MMl 0 Mg- i Total 1038 100 118 50016 18541 207| 3612,582| 6283340
Iron (from ginc lend ore) 18,077 38%| 18197| 2mos4| 1028787 | 1984 802
44 814 | 7177 030 (102,081 213 | 31 020 464 | 81 &40 791
Total 193 ] g,;; 34,700 | 4,794 682 M&MW 1 740075 | 7 €82 163 Mane production of metals frotz: "Igcz;}t::; ;;zgc ’:er‘ca ‘aahnppcd lo smeliers \n 1939, 1n
Mane production of melals from Montana concentrales shipped to smelters sn 1939, in BY COUNTIES
terms of recovered metals Ore Qold Silver Copper Lesd
BY OOUNTIES
Short tons | Fine ounces| Fineounces| Pounds Pounds
Beaverhead 19 001 2 051 179 851 100 204
c‘orv-m‘:l Gold Bllver Copper Lead 7ine ! Brosdwater 8,265 5 324 2, 403 8 631 ;g; %
Cascade 318 018 82, 907 1728 27 M1
{?)m Lodge 8 448 6812 10 907
Short fons |Fine ounces| Fine ounces| Pounds Pounds Pounds ,,‘:,‘,',':.d 2 ;g J: 4,§ a: 3 “',.i 5 588 2::
Beaverhoad ] &0 Y] 711 Galiatin 26 1 9 8 8,830
Brosdwater THE| 1007 1 MR e 10 000 Granite 77 828 7| 70| 2963 63 080
Cesoade 1 83 1465 285 to7 sl sl 1340t Jeflerson 18, 657 8 838 08 765 32 808 332 956
Granite 26, 388 s.ug 385 40; ;gg mlum ine Judith Basin 267 100 38 278 11 231 | 1554 045
Jeflerson 16 352 5, 68! 4 1 800 00 Lewis and Clark 0 24 4 821 19 888 24 618 457 800
Judith Basin 37 51 n, Lincoln 8 138 188 180 s 613
Lowis and Clark 47 304 o s ne| Wi Medison 44 408 was| 10730 11 838 200 354
M:?Il:ln 3480 7887 16 M3 9 088 2,09 Mﬁlu?ﬁf 1o " 3l 1 500 1 532
Mineral
Missouls 18 122 31 - y.'r';om' [ N 83 17 418 i
Purk 218 ym g 48 .- ;‘g"“ Phill 804 3920 10 88t 1700
Sanders 3 760 7 21 300 |98 | 5 U9 074 787 000 5‘:"’:“, 7808 3 3 gt 514
Silver Bow 438 377 9633 | 5834 47 166 653 044 | © 413 341 | 40 032,208 ] Sanders 1 438 ] 588 158207 | 1300 801
Bwect Grass 19 ol 114 1 Silver Bow 03 725 2 453 229 022 | 3 647 068
500 204 44 014 | 7 177 080 [187 408 271 | 10 914 838 | 44 320 000 ' Bweet Grass U s 2
Total 1038 353 378 34 700 | 4 724 662 [145 432,005 | 11 257 101 | 8,561 167 prp B0 o | 1747 2m| 415158 | 1063 104
Total 1938 160 118 60014 | 1841207| 3420505 8977 679
BY CLABBES OF CONCENTRATES
BY CLASSES OF ORE
Dry gold 17120 18,467 12,578 21 3% 93,048
Dry gold silver 3] },88} 166 ot 1] g Dry snd siliceous gold 95 023 70864 | T 484 56 365 245 919
Dry sliver 384 480 o832 | 4 58 710 (188 131 629 | Dry snd alliceous gold-silver 13 020 3 610 130 813 18 203 112 972
Oop, 15 33| 701338 ) 485 065 | 15 530 39 ] Dry and siticeous silver 52 630 27001 1018344 180 EW 820 351
e “ 2,061 | 1140326 | o4 385 | 3,429 816 | 44,320 000 Conper - §-1 192 mar| 3swio
Iron (from xinc lead ore) 18,977 3,330 184 107 204 043 778,448 9 803 921
500 204 44614 | 7177 050 [187 e98 271 | 10 014 838 | 44 320 00O 237 876 80928 | 1747220 4 151 368 | 10 683 164

——



mwmmd“'-‘ o Vl’ld Gold Silver Total
re
County and district or trehtad e Copper Lesd Zine value
Lods | Placer Lode | Placer | 'r?m Lode | Placer | Total
Fime | Fine Fine | Fome | Fie
Xaiverbesd County tons| ounces | ounces | o ounces | oumces ounces Pounds Pounds | Pounds
ta 15 1 814 | 6988 4 990 7 313 3 884 | 37915 $251 488 =2
Bald Monntain 2 488 100 00 333 333 k>4 10 208 4 M4 —
Banpack 8 4 4, 1338 2081 | 3 1108 15 267 29 1878 =2
Big Hole 5 5 200 25 1 230 3 1,233 1481 161872 1844 =
Blus Wing 5 1474 65 0 631 sl [ 1 042 BI12E =
Brysnt 1 13 21 ™8 126 692 1 104 039 | 381 87 16004 >
E 2 3 1,102 1,103 2 538 150 1124 7
Horse Praris Creek 1 13 3 3 457
Polaris 1 438 1 I
Vipond ~ 3 7 12,708 1 881 -
ydndnw County >
Backer 5 -] 33| 2,498 | 3, 548 "2 45 213 158 =
Beaver 15 15 2 891 2 10 112 10112 71| 16,986 | 114,3¢ 2=
Cedar Plains 12 50 11 539 11 212 P 10 413 4, 598 w067 O
4 Park 18 s 3 2120 0| 2 17 932 19 178 4,087 | 300 574 wsr ©
= tbon County Clark Fork 1 1 1 A 35 ’
County Montans 1 “wag2| 20 32, 423334 438574 9 250 10000 309337 ~
vaer Lodge County s
Guleh 3 16 6 % o
town 7 278 ( 967 0 &8 1077 1 B[/ .
Loat Creek 1 6| g8 o m o
Oro Fino 4 161 1 4 262 8§ 528
Silver Lake 2 5 59012 912 4,188
Warm Springs 1 2 2 0
gus County
Cone Butte 2 ] 18 78 9 o4
North M 1 3| & 3 089 17| 3 1927 1 110 018
‘Warm Springs 5 1 81 1 460 1 29 383 3147
~{athead County Hog Heaven 3 614 4| 473 846 3404 | 3 533 553 603 582
»llstin County {
Eldridge 1 5 5 15
Elk Creek 1 1 1 19 37
Johnson Gulch 1 ° ° 38 5830
o e —— e = —— - - -— ~ W Ae T
«[anite County §
AL e TR I BR R | R | S R | 4
894
Dunkleber, 3 z' 23 ] [ 383 L -] % & » 453
gim Chance 12 6 2,783 798| 3578 883 75 2,908 1,827 197 451
mt Creek ° 10443D | 507 507 | 681752 681 7 120 154 | 4.6,809 | 1326 404 | 743 188
Gold Creek 3 4 83 41 o 31 3 I 33 @
Henderson 1 1 8 104 196 3 1 952 874 O
Maxville 3 29 w| 59% 59 19 258 T &
oote Lake 2 15 15 198 Fm m F
Red Lion, 2 12 6. 2976 2 108 104, 232
Rgchmk 1 3 bt 1660 B Y ug 3 125 N4 @
f-uxrnn Couaty 3 109 5
5 ] 1457 1 21 18 787
Bigfoot 2 29 %49 212 1213 tg g
Catumet u| 3| | euds| T aie| ek o it - S .
19| 403, 278,952 | 3 343 383 | 2 140 7
Clancey 3 Ry ARSI IRT 486 4 1 27 wl Fm 8
E° do 1" By 1,256 1, 123, 171 13 107 385 | 517 851 L808 | 163,188 g
Ikhorn 10 45 3 2,138 2, 875 17 809 13683 Y
Goloonds 1 5 7 f 5 10 'L 9% nm =
Homestake 3 8 9 1 25 / 33 =
Lowland 1 1 17| 3,245 335 3 2,005 2, s ¢
McClellan Creek 1 2 2 54 B4 (.
Mitehell 3 1 3 aw 193 31 81 23 616 18 VI ©H
Warm 8 5 216 mg 858 9 2,915 %4 >
¥B§§’. Creek 1{ 10 ] 7{ 5 Ogg 5, 90! 1L ﬁg 11, 1,827 90 853 213 U
Tpd%h"lgnm Couaty l =8 281 23 >
er ] 27 100 i
Bunning Wolf Creek 1 *4 B 7] b u'lﬁ "mg,m . 000 mg 2
£émaang Clack County . WA y .
7 8278 ¥ 8312 8 216 3 s, 22 51 72t
anhorm 2 4 23 4 141 45 140 19 [14 2,872 m: L) N
B:lcldlemu: 1 L 387 290 20| 1234 12 8,481 14 %96 1w 24
hﬂ:;n Qukh 1: 57 ug 3 141:35 9311 E [} 82& ] 7 b L760 | 111,425 zo Q
Lake Helena 1 bl 8 62 a2 88 235 T 2
coln 1 7 | 80 87 211 8 b 28 [] 183 9 433
Marysville 18 6| 40,880 6744 | 3953 | 10007| 27552 7% | 2830 17108 | 363 ;33 412,487
Missouri River 6 i 66| 6306 850 byt
g.lminl 8 3 L72| M8 95| 48| 18,00 8| 1Bl 0019 | 315,66 a3 S
glz‘c: Gravel ‘1’ us, :‘a 456 {458 z.{' g{ nx.. Fg ™ 574 17 247 3
o | wed| as| 5| 48| web I e et
;. Wolf Creek 1 2 ! s & i3 2 s e
AneflgbCounty W ’
tbby 1 s 123 28| L3N 50 6 58 968 149 12 6%
%ylnmto 4 1455 | 1,372 572| 10 968 o8 4,702 83, 660 6588 QI
ml 1 41 i3 1 4455 b
) {1 ©
|
. i

REVIEW BY COUNTIES AND DISTRICTS

Wine production of gold, slver, copper lead, and zinc 1n Montana in 1989 by counties and disiricts, in terme of recovered metals
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¢ production of gold, sslver, copper, lead, and zinc 1n Montana 1n 1939, by counties and districts 1in lerms of recoversd metals—Continued

0se

Mlines prodnec- Gold Stlver Total
ing sold Copper | Lesd Zine
County and district oorn tod| valus
Lods | Placer Lode Lods | Placer | Total
Fine Fine Fine unds unds | Pounds
« ¢hson Countv hL ownces ounes | P Po 17 008
~berry Creek 3 o) Ml 1B.77 168 21| 40m: 8,348
= R i AR % BE
1
Ranova 7 4 | 2,10 s, By | am B =
9 q o] 207 = L43| 7732 wozl
25 u 2| 1641 8 141 21440 12 ORI
3fiver Star n 13,168 s, 41 4008 | 2474 M5
i B3 W i B i E2 E
Virsiola City 5 1 513 A 7 a 2 1,100 ko
Willow Emk 1 wd
Coyuty- 175 <
Atlants Creek N 3 1 7 12,41 £
Beaver Creek 1 t 3 €9 o
Camss Creek 1 81 1, 500 1532 w g
Castle Mountain 2 {10 3 m o
Thompeon Gulch 4 l =]
TAeral Cmt{ 2 0 3 s3 @3
Cedar Cree 1 2 n -
Gald Mountain 1 08
i 2 ' 2 a 7w 2
“Besouls County s
Coloms s 0 02| 40 8 st o~ >
Elk Creek o " s 11, 610
Nine Mile 1 13 2,841 mus! 86 4%
Wallace 3 L 17
ek County 1 L 13 2 -4
Crevasse ] 6,879
Emigrant Creek 3 ™ 7 5004 58| 20318 5, 541
New World 3 25 1,68 20,730
Shespeater (Jardine) 1 5 L 825
ellowstone River 2 18 179 74 43 1,700 657 574
gg unH- County Little Rockies 2 3| 1
. Blg%ulggoo: 3 4 200 42 3 138 2 s 30
Douglas Creek 1 - 7 %8 08 Les| 87088 2,220
N!E' Y 9 3| gme| o s 1 - 3
gmatr 1 9 ol o # w2 47
- e~ ey T ~——
L
Raco Track 2 2 126 1 ; 97
Washington Guleh 3 10 5 56| 43| (S0 ™ 3| [ 1 ' 19 411
Zozell H - 3,38 | 500w 5 60 109 | 30617 | ™
K‘vnm County | | |
Curlew o 14 7 27| 3300 3,30 238 2123 | 443
Eight Mile 1 2 3 3 3 3 07
Overwich 2 3 3| 18| M1 3 3 [ 47 £
o ~aders County v ! F
Eatls 1 70 57 57| 25708 25 706 3087 |65%3208| 87000 36929 £
Pluns 2 1 3 3 140 140 19 LB 288 S
Revais Creek 1 48 46 389 , 30| 15328 e,
Trout Creek 4 1 34 I %4 ] . 54 450 L4104
lion 2 1B 15 - 2
Z dver Bow County ! : Llo =
Butte or Summit Valley "9 2,473, 11 5% 11,899 |6, 097 833 6097 933 (104, 332,061 | 9 415 341 (40 032,288 |27 811 208 =
Divide Creek 4 2 2920 2,020 810 2,805 &~
German Gulch 5 1 7 P 3 3 252
Highland 3 4 19 9 045 7| 9952 1 488 1 488 39 330 Q
Independence 1 6 8| 12002 2,002 818 S
Lost Child 1 i 2 2 n =
silver Bow Croek 10 43 43 19 w19 - 158 =
Siteet Grats County Independence 1 1 L) 29 134 134 17000 1210
T acle County Qold Butte 5 J ] ™ 3 2a7 F
Total Montana 4| 2. 312.153200174 54,99 |264,173 [0 073 637 | 11634 19 67 5 1 195,mwz1’33,11qooo 50 568,000 (40 937 870 ™
1 l 2
]' :
|
J
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BEAVERHEAD COUNTY

Argenta disirict —Tho value of the metal output from nutics near
Argenta decreased $50,817 1n 1939, owing chiefly to a decrease of
nearly 1,000 ounces 1n gold from the Ermont property —'The mine and
100-ton cyanidation mill were operated regularly by Ermont Mines,
Inc , 33,163 tons of gold ore were milled, but the gold content was
considerably lower than 1938 Despite the smaller output of gold,
the mine was again the chief producer in Beaverhead Countiy glup-
ments of gold ore from the Shafer mine were continued, but the output
was much less than in 1938 Other producing lode mnes 1n the
Argenta district (all producing ore shipped crude to smelters) included
the Goldfinch, Ground Hog, 1Iron Mountain, Jack & Rosemont, Look-
out, May Day, Midnight, Oro Fino, Pay Day, Pme Tree, and Silver
Horn he placer output of the district came from sluicing about 400
cubic yards of gravel at the Watson Guleh property

Balg Mountawn dustrict —In 1939 lessees operating the Faithful
group shipped gold ore to & custom cyanidation mill at Bannack and
gold ore and lead ore to smelters

Bannack district —There was an inciease 1n gold fiom placer opera-
tions 1n the Bannack distrnict 1n 1939, but this gain was more than
offset by decreased output from lode mines 'The Golden Messenger
Corporation surrendered its lense on the Sleeping Princess (I B)
property of the New York-Montana Mmes Co at the end of 1939,
the output during the year comprised 305 tons of gold ore shipped to
smelters and 570 tons treated in the cyanmdation mill, but the output
of gold decreased more than 1,300 ounces The Bannack-Apex
Mining Co operated the Hoendricks (Graeter) property the entire year
and treated 3,975 tons of ore in the 50-ton cyanidation mull, the mill
also handled custom ore from several mines in the area Other

roducing lode mmes m the Bannack district included the Garnet,

old Bug, Gold Crown, and Wallace The Ralph E Davis Syndicate
operated the dragline and floating washing plant on Grasshopper
CE'oek from Aprxlg to December, treating 1,125,000 cubic yards of
gravel, the equipment used comprised a 5-cubic yard draglne and a
1%-cubie yard dragline and two electric-powered washing plants with
a combined capacity of 7,000 cubic yards a day Nearly 2,000 ounces
of gold were produced 1n 1939, a marked mcrease over 1938, but the
gravel handled was of unusually low giade, as about 75 percent of the
1939 yardage was old dredge tailings A small hydiaulic plant at
the Dark Horse placer washed about 20,000 cubic yards of gravel
Placer gold was 1ccovered also from small-scale sluicing operations
at two properties on Grasshopper Creek

g Ilole dstrict —In 1939 lessees operating the Star proper tX on
Meadow Creek 3 miles west of Wise River shipped 200 tons of gold ore
to the smelter at Anaconda, crude ore was shipped to smelters from
the Dark Horse and S S & R mines, and o httle gold ore from the
North Star mine was amalgamated Small-scale placer operations
were roported at the Carlin, Pierce Arrow, Rabbit Gulch, and Cherry
Blossom properties

Blue Wing district —The entire output from the Blue Wing district
1n 1939 was siliceous silver ore shipped to smelters from the Blue Wing,
Del Monte (Bonaparte), Ingersoll, New Departure, and Randall
propertics

—~
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Bryant district —The Hecla mine west of Melrose was 1 1939, as
usual, the only producer in the Bryant district, the output compnsed
13,350 tons of silver ore and 171 tons of lead ore shipped to smelters,
a marked incrense over 1938

Elkhorn district —A car of copper ore was shipped from the Old
Elkhorn mine 1n 1939, and a test lot of silver ore was produced at the
Up Two property v

Iorse Prairie Creek district —Several hundred cubic yards of gravel
were treated in & power loader and stationary washing plant at the
Golden Lenf placer late in 1939

Vapond district —Lessees at the Lone Pine & Argyle Silver property
of the (%un,rtz Hill Mining Co shipped 712 tons of silver ore in 1939 to
the smelter at Anaconda, silver ore was shipped also from the Monte
Cnisto and Triangle mmes

BROADWATER COUNTY

Backer disirict —The value of the metal output from the Backer
district increased $76,802 1in 1939, most of the gan was n gold from
placer mines The Fair Play Placers, Inc, was the chief placer pro-
ducer in the district, the company operated a 2}¢-cubic yard draghne
and floating washer, having a daily cuK,itclt.{l of 4,000 cubic yards, at
property in Confederate Gulch from March 1 to December 23 and
treated about 600,000 cubic in.rds of gravel The Empire Gulch
Mining Co (formerly Charles L Sheridan) operated a 2} cubic yard
dragline and dry-land washing plant at the Boulder Bar placer from
April 10 to September 10 and treated 100,000 cubic yards of gravel
Other producing placers in the district included the Antler, Armstrong,
Boulder, Bourbon, Eldorado Bar, Homestead, Magpie Gulch, North
Star, Rattlesnake Bench, Rose, and Tenderfoot propertics Most
of the output from lode mines in the district came from the Superior
mine, where unusually rich gold ore was treated 1n a small amalgama-
tion plant, gold ore was shipped to smelters from the Cooper, Harrett,
and Satellite mines

Beaver district —Lessees continued o operate at the Custer mine
near Winston m 1939, the output of gold from crude ore and from con-
contrates from the 60-ton flotation plant was more than double that
m 1938  The rest of the Beaver district output was crude ore shqg)ed
to smelters, 1t comprised gold ore from the Black Tail, Chicago, East
Pacific, Edna, Iron Age, Martha Washington, Midas, Mystery,
Stolen Sweets, Triumph, and Vosburg mines and lead ore from the
Monte Cristo and Stray Horse mines

Cedar Plains district —The value of the metal output from mines in
the Cedar Plains (Radersburg) district m 1939 increased $183,077
over 1938, owing chiefly to marked increase in gold from the Ohio
Kentuﬁ mine, the property was operated the entire yecar by the
M & M Mining Co, and 25,321 tons of gold ore were treated in the
1ebuilt (80-ton) flotation plant The C G Gold Corporation con-
tinued regular operations at the Keating group, the output comprised
3,473 tons of concentrates (from 23,301 tons of gold ore treated in the
100-ton flotation plant) and 2,210 tons of crude gold ore shipped to
smelters  Other producers in the district included the Apex, Black
Friday, Comstock, Cyclone, Emma, Gopher, and Spar mines
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Park district —The Manetta mine m 193% agmn was the o
producer 1n the Park, or Indian Creek, district, tl?gmme was opbmt.ooc{
by lessees, and the output compnaed 257 tons of gold ore and 502
tons of lead ore shipped to smelters At the Blacksmith property
504 tons of gold ore were treated in the 25 ton amalgamation and
concentration mull, and 218 tons of gold ore were shipped direct to
smelters  As 1n 1938, gold ore fiom the Speculator mine was treated
m o small amalgamation mill  Other producing lode mines in the
district mncluded the Crosscut, Don L, Independent, Iron Mask
Justice, Lattle Giant, Mismsaippi, Monarch, Silver Wave, Spa.rrow’
W A Clark, and West Park & Venezuela propertics Poston Bros
ogerated 8 2-cubic yard draghne and stationary washer and tested
about 1,600 cubic yards of gravel from properties along Indian Creek
during October, small-scale slucing was 1eported at several placers
m the district, including the Whip-poor-will property

CARBON COUNTY

Testing operations at bars along the Clark Fork R
yielded a small lot of placer gold %n 1939 aric fork fuver noar Dellry

CASCADE COUNTY

Montana district —The total value of the metal output from mines
i Cascade County 1n 1939 increased $139,815 over 1938, owing chiefly
to larger output of silver ore from the Big Seven property, the mme
and 50-ton flotation mll were operated tﬁe entire year by the Mon-
tana Silver Queen Miming Co , and the output compnsed nearly 600
tons of rich silver concentrates from the nuI])l and neerly 300 tons of
crude siver ore shipped to the smelter at East Helena Output of
silver ore from the Florédnce mine also increased Silver ore was
treated also 1 small flotation mlls at the Benton and Hartley prop-
erties, and & httle lead ore was milled by the New London Mining
Corporation The remainder of the district output comprsed zine-
lead ore shipped to the zinc mull at Anaconda from the Minute Man
propertg, and crude ore sluf)ped to smelters from the Commonwealth,
Lucky Stnke, Peabody, Silver Belt, and Star mines In addition, a
test lot of lead ore was shipped from the Silver Dyke property,
however, no work was done at the property by the Silvem Dyke
Mining Co, and the mlling plant, formerly the largest mill in ‘the
Nethart aren, was dismantled

DEER LODGE COUNTY

Georgetown drstrict —The marked increase in output of gold from
mines in the Georgetown district 1n 1939 was the result of increased
output of gold ore from the Southern Cross mune, the property,
owned by the Anaconda Copper Mining Co , was operated under
lease by the Quany Miming Co , and slhipments of gold ore to the
smelter at Anaconda increased to 7,721 tons contaiming 6,588 ounces
of gold Thomas H Shendan operated the full year at the Holdfast
prorertv, but the output of gold ore treated in the 50-ton cyamdation
mll decreased shghtly to 13,866 tons The Gold Coin Mines Co
continued operations at the Gold Coin mine and amalgamation mll
throughout the vear, and in addition, during the summer months,
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the cyanidation plant treated old tailugs, the combmed output of
the two plants, howes er, was considerably less than 1n 1938 Other
producing mines i the distiict included the Cable, Hub, and Revenue
properties

Oro Funo disiriet —Crude o1e was shupped to smelters in 1939 from
the Amenican, Cashier, Grizzly Bear, and Independenco mines

Sulver Lake district —A lessee operating the Silver Reef mine 13
miles west of Anaconda shupped 342 tons of silver ore to smelters 1n
1939 A test lot of silver ore was shipped from the Chloride Silver
property
FERGUS COUNTY

Cone Buite disirict —Small lots of gold ore were shipped to smelters
1n 1939 from the Golden Aimells and Golden Jack properties

North Moccasin districi —The North Moccasn Mines Syndicate
continued operations i 1939 at the Barnes-King mine 20 miles north
of Lewistown, ore treated in the 150-ton cyamdation mull increased
over 1938, and the output of gold increased more than 300 ounces
Small lots of placer gold were recovered by sluicing at three properties,
most of 1t came from the Grubstake placer in Iron G

Warm Springs dwstrict —All the output from ‘mines i the Warm
Springs district 1n 1939 was crude ore shipped to smelters, 1t com-

nsctf gold ore from the Magmnis group, silver ore from the Argentite,

ay Horse, and Silver Queen munes, and a hittle lead ore from the Globe
property
FLATHEAD COUNTY

Ilog Heaven district —1he Anaconda Copper Mining Co_continued
regular operations in 1939 at the Flathcad mume south of Kila, the
output of silver ore decreased shghtly (from 15,797 tons in 1938 to
13,447 tons n 1939), but the output o{crudc lead ore sent to the East
Helena smelter imcreased fiom 4,997 to 13,201 tons A little silver ore
was shipped to the smelter at Tacoma, Wash, from the Eudora
property and from prospects

GALLATIN COUNTY

A test lot of gold ore was sent 1n 1939 to the East Helena smelter
from the Beacon mine, a little lead ore was shipped from the Last
Chance mine, and a httle gold was recovered by sluicing at the
Jowel placer No production in 1938 was reported from mines in

Gallatin County
GRANITE COUNTY

Alps drstriet —A car of gold ore from the Alps group south of Clinton
was shipped to the East Helena smelter in 1939

Boulder district —Most of the mncrease in gold from the Boulder
district 1n 1939 resulted from shipments of gold ore from the Gold
King & Gold Mountamn mine, where the output comprised 354 tons of
ore contaming 346 ounces of gold Crude ore from the Blue Bird,
Brooklyn, Golden Summit, Moonhght, and Sunday mines was shipped
to smelters, and ore from the Royal Gold pioperty was treated m a
small amalgamation and concentiration muill ost of the placer
output came from drift mining at the Montana-Tonopah placer



356 MINI RATS V1ARBOOW, 1940

Dunlkleberg district —Small lots oficrude ore were shupped to smelters
n 1939 from the Murnal, Ruth, and Standby propertics

Farst Chance disirict —The entire output from lode mines 1n the
Turst Chance (Garnet) district in 1939 was crude gold ore shipped to
smelters Most of 1t came from leasing operations of the Mitchell-
Mussigbrod group (ncluding the Fairview, Fourth of July, Frec
Coinage, International, Lead King, Red Cloud, Robert Emmett, and
San Jose claims) Otber producers mncluded “the Fluker, lo1est,
Hobo & Gold Leaf, Grant & llartford, Laddy Buck, Lynx, Peggy
Ann, Sjerra, Sunrise, and Tiger mines

During 1939 the Star Pomnter Exf:lox ation Co completed the erec-
tion of a 6-cubic foot connected-bucket, dredge at the mouth of Bear
Creek near Bearmouth, the dredge 1s electric-powered and cquipped
with 88 buckets The new plant was placed 1n opcration October 29
and dredged 349,131 cubic yards of gravel before the end of the year
Small-scale sluicing was reported at the Alma (Cave Gulch), Dixic,
Lattle Dick, and Ten Mile placers

Fiant Creek district —The total value of the metal output from
mines in the Flint Creek (Phihpsburg) district in 1939 increased
$261,629 over 1938 owing to increased output by the Philipsburg
Mining Co Operations at the Gramte-Bimetallic mine and 165-ton
{lotation Plant, were suspended 1n September, after producing 841 tons
of rich silver concentrates and 388 tons of crude silver ore that were
shipped to smelters During the summer, however, a plant was built
to treat the old tailings dumps near Plulipsburg The taillings were
accumulated from the treatment of qevemrllun 1ed thousand tons of
Gramte-Bimetallic ore mn the old chlonidizing roast, pan-amalgama-
tion mll Considerable expeiimentation preceded construction of
the new 300-ton mull, which 1s essentially a deshming plant using jigs
and classifiers The deslimed, lughly sihiceous rofuct was shipped
to the Tacoma smelter under a special freight and treatment qchesulc,
the mill handled about 43,000 tons of talings after 1t was put n
operation 1 August

The Contact Mines Corporasion operated throughout 1939 at the
Silver Prince property at Philipsburg, 1ts output comprised 6,716 tons
of silver ore shipped to smelters and 6,589 tons of zinc-lead ore sent
to the mill at Anaconda, a marked increase over 1938 The Taylor-
IKnapp Co (Taylor, Nelson & Knapp, Inc, before June 1939) shipped
2,345 tons of crude silver ore and 1,023 tons of zinc-lead ore from the
Two Percent mine during the year The Trout Mining Division of
American Machmme & Metals, Inc , slupped 3,567 tons of crude silver
ore from the Trout & Algonquin gioup mn 1939, but no zinc-lead ore
was produced ‘lhe remainder of the output from the Flint Creek
district was crude ore shipped to smelters, chiefly fiom the Headlight,
Iobo, and Shannon mines

Gold Creek district —Gold ore was shipped to smelters mn 1939 from
the Clear Gnt and Yaller Boy properties, and gold ore was amalgam
ated at property operated by Schmuck & Whitty Most of the
placer output from the Gold Creek district came from a power shovel
and stationary washing plant operated by the Master Mining Co at
the Tibbits & Fowler property, the Trangle and Willow Creck
placers also were operated mn 1939

Henderson district —H J Schneider & Bros operated a }-cubic
yard dragline and stationary washer at the New Deal placer in 1939
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and ticated about 12,000 cubic yards of gravel Gold ore was shipped
to a smelter from the Sunnse group

Mazwnlle district —Siliceous ore was shipped to smelters 1n 1939
from the Copper Queen, Hoffman (Goldonna), and White Horse
propet ties

Moose Lake dwstrict —A lhittle gold ore was shipped from the Moose
prol:crty in 1939, and a test lot of silver ore was shipped from the
Mahoney mine

Red Lion district —There was a marked decrease 1 gold from the
Red Lion district 1n 1939, as the output from the Iidden Lake mine
wns less than i 1938 'The mine wns operated until May 25 by
Ilidden Lake Venture, Inc, and later by the Red Lion Mining Co ,
the total output comprised 12,612 tons of ore treated by cyamdation
in 1939 compated with 24,139 tons in 1938 A small lot of gold ore
was shipped to a smelter from the Olympic property

Rock Creek dastrict —Necarly 1,700 tons of gold o1e were shipped to
n smelter m 1939 from the Ella (MacDonald) property, & new pro-
ducer 1 the Rock Creck district, sihceous ore was shipped to smelters
also from the Mountain Ram, Qzark, and Shakespeare mines Most
of the placer output of the district came from slmeing operations at
the Basin and Quartz Gulch propei ties

JEFFERSON COUNTY

Amazon district —Crude orc was shipped to smelters in 1939 from
the Adolphus, Amazon & Deadwood, Boulder, Schevers, and Wilbur
Silver mines

Buqfoot disirict —Small lots of gold ore wete shipped from the Bald
Eagle and State properties in 1939

oulder district —Crude ore was shipped n 1939 from several mines
ncar Boulder, including the Baltimore, Ida, Dawvis-Eureka, Molly
McGregor, and Red Eagle properties A scraper and dry washer
wlcre used 1n tieating 7,350 cubic yards of gravel fiom the Boulder
placer

Cataract district —The value of the metal output fiom the Cataract
district 1n 1939 increased $246,508 over 1938 owing to increased out-~
put of zinc-lead ore at the Comet property, the mine and flotation
mill were operated the entire fyenr by the Basin Montana Tunnel Co ,
and the ore mined increased from 38,170 to 59,420 tons, small lots of
custom ore from several mines 1n the district were also milled, includ-
g ore frlom the Buckeye & Boston, Crystal, Golconda, and Sylvan
mines In addition to the zinc-lead ore sent to the Comet mull, lessees
shipped 1,515 tons of siliceous ore from the Comet mine to smelters
Basin Goldfields, Ltd, operated the Boulder mine from January
through September and slipped 1,141 tons of gold ore to the Ana-
conda smelter Ore was also shipped to smclters from the Basin
Bell, Blue Bird, Congo, Ciescent, Dickerson, Mac Lilly, Mayflower,
Mantle, Minneapolis, Morning, Saturday Night, and Sirius mines
Gold ore was treated by amalgamation and concentiation at the
Giay Lead and Hope & Katie (Jib) properties  Small-scale sluicing
was reported at several placers near Basin, nrcluding the Big Rock,
Gold INIll, Nancy, and Park & Anderson properties

Clancey duwsirict —The output of gold from the Clancey (Prickly
Pear Creek, Montana City, etc) distiict in 1939 increased 5,526
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ounces over 1938, owing to increased output by Winston Bros Co,
largest ?lucer producer in Montana, whose new 6-cubic foot floating
dredge (put in operation in August 1938) operated during the entire
year 1939 and handled 1,787,413 cubic yards of gravel In addition,
the company operated the 4-cubic yard dragline and floating washer
on Pnickly Pear Creek from January until June 24, 1939, when the
plant was closed and dismantled after all available ground had been
dredged, the draghne plant handled 353,643 cubic yards of gravel
The Holmes Gulch Mining Co produced several hundred ounces of
old at a draghne and dry-land washer in Holmes Gulch The
utton Ranch draghne and dry-land washer operation of O A
Barnes produced & little placer gold before the equipment was moved
to Marysville in Lewis and Clark County in May A draghne and
dry-land washing plant were operated for 20 days in July at the
Weber placers on Buffalo Creek The output from lode mines in
the Clancey district was crude ore shipped to smelters, chiefly from
the Eagle’s Nest and Liverpool properties
Colorado district —The Alta property near Wickes in 1939 again was
the chief producer in the Colorado district, the property was operated
throughout the year by Eathorne & Fox, and the output comprised
48,632 tons of old taillings treated i the 200 ton flotation plant and
218 tons of crudo lead ore shipped direct to a smelter A small lot of
7inc-lead ore from the Bunker Hill mine was trucked to the Comet
mill  Silver tailings at the Frohner property were treated in a small
ng mill The rest of the district output was crude ore shipped to
smelters from the Arogon, Bhzzard, Blue Bird, Buckeye, Gregory,
Henna, Minah, Mmnesota, Mount Washington, Offset, and Pen Yan
properties
Elkchorn dastrict —The Center Reel mine was operated duning 1939
by lessees, who shipped 159 tons of gold ore to a smelter and treated
about 200 tons of ore in a small amalgamation plant A little gold
ore from the Klondyko mine was amalgamated Siliceous ore was
shipped to smelters from the C & D, Golden Curry, Hard Cash, Lattle
Goldie, Moreau, New Elkhorn, Queen, and Wildeat properties
Golconda district —A lessee shipped small lots of gold ore from the
Wonder mine to a smelter in 1939
Homestake district —Small lots of gold ore were shipped to smeltors
mn 1939 from the Golden Valley, Martha, and Sleeping Beauty mines
Lowland dstrict —Kit Carson Placers operated the dragline and
dry-land washer equipment on Lowland Creek from April 20 to Octo-
ber 31, 1939, and treated about 630,000 cubic yartfs of gravel, a
marked increase over 1938 A httle gold ore from the Infimte prop-
ertx was treated in 1939 1n a small amalgamation mll
dcClellan Creek district —Small lots of silver ore were shipped 1n
1939 from the Shaw mine to the East Ilelena smelter
Mutchell district —E A Studer & Son operated a ¥-cubic yard power
shovel and stationary washing plant at the Lewis placer in Mitchell
Gulch from June to November 1939 and treated about 25,000 cubic
yards of gravel The John & Jim group of the Economy Mines Co
was operated by lessees 1n 1939, and 298 tons of gold ore were shipped
to a smelter A small lot of gold ore mined at the Haystack Butte
mine 1n 1938 was slupped to a smelter in 1939
Warm Springs district —The value of the metal output from the
Warm Springs district decreased from $76,260 in 1938 to $8,374 1n
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1939 owing to the closing of the mill at the Fleming property of the
Newburg Mining & Milling Co late in 1938, the property was 1dle
mn 1939, and one small lot of clean-up material was shipped to a
smelter The Alhambra Gold Mines, Inc, operated the Katie &
Pilot group throughout 1939 and shipped 160 tons of gold ore to the
East Helena smelter  Gold ore was also shipped to smelters from the
Badger, Green Leaf, and Iron King mines

hatehall district —The value of the metal output from the White-
hall district in 1939 increased $124,293 over 1938 owing to the larger
output of gold ore from the Golden Sunlhight mine, the property was
operated by the A O Smith Co1poration and various sublessecs, and
the output of ore shipped to smelters increased from 3,425 to 9,621
tons Other shipments from the district comprised gold ore from the
Claxton, Gold Star, Jack Benny, Lone Engle, Lucky Hit, Maid of
Erin, Morning Glor{, New Year, Pay Day, and Sunnyside mines and
lead ore from the Blue Bell, Carbonate, Mary Lucile, Midmght, and
Surprise properties

dlow Creck duwstrict —The Callahan (Deer Horn) mine of the
Golden Age Mining Co was operated only a short time 1n 1939, and
the output of gold ore treated in the amalgamation and concentration
plant decreased to 310 tons

JUDITH BASIN COUNTY

Barker dusirict —Thorson Bros continued leasing operations n
1939 at property of Glendennin Mines, Inc, in tho%mker district,
the output comprised 2,659 tons of crude lead ore shipped to a smelter
and 54 tons of zinc-lead ore shipped to the mill at Midvale, Utah
A test lot of lead ore was shipped from the Champion mine

Runnang Wolf Creek dustrict —One lot of lead ore from the Morro
mine south of Stanford was shipped to the East Helena smelter in

1939
LEWIS AND CLARK COUNTY

Dry Gulch dwstrict —The Golden Messenger Corporation operated
throughout 1939 at the mine and 130-ton cyamdation plant at York,
the mll treated 46,268 tons of ore, which yielded 8,234 ounces of
gold and 8,168 ounces of silver in cyamide bullion The rest of the
Dry Gulch district output comprised gold ore shipped to a smelter
from the Blue Bird mine and small lots of placer dust from small-
scale sluicing operations at several properties, including the Frankln,
Maude, and Oro placers

Greenhorn district —A lessee operated a l-cubic yard dragline and
dry-land washer in 1939 at the Austin Mountain placer and treated
about 10,000 cubic yards of gravel Sluicing was reported at the
Con Kelly and Potter placeis  Small lots of lead oro were shipped
from the Humboldt and King Tut lode mines

Heddleston district —Lessces shipped nearly 1,400 lons of siliceous
ote to smelters in 1939 from the dump at the Anacondn property at
the head of the Blackfoot River 35 miles northwest of Helena

Helena district —The Montana Consolidated Mines Corporation
tesumed production at the Spring Hill mine in March 1939, after com-
pletion of the new 30-ton concentiate-cyamding plant  In 1939 the

s compauv treated about 56,000 tons of ore i the 300-ton straight-

—40—24
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flotation plant, the flotation concentrates

were treated by cyamdation

n the new 30-ton plant, and the cyanide tailings were re-treated by
flotation to recover lead concentrates The output of gold from the
property decreased more than 800 ounces compared with 1938
Other producing lode mnes n the Helena district included the Court
House, Eula, Little Wonder, Lockey, Lone Star, Old Dominion, San
Juan, Sky, and Whitlatch properties The Porter Bros Corporation

operated the 6-cubic foot dredge north of

Helena throughout the year

and treated 1,805,983 cubic yards of gravel, about the same yardage as
in 1938, but the output of gold decreased more than 600 ounces
Placer production was reported at six other properties near Helena

Jefferson Gulch drstrict —One small lot of gold ore was slup{)ed by a

Jessee 1n 1939 from the Wiggins propertx'
Lake Helena district —Lessees shippe

8 miles northeast of Finn

small lots of gold ore 1n 1939

from the Lake Shore (Violet Jane) grou north of Lake Helena

Lancoln dwstrict —The Lancoln Metals

Co shipped 40 tons of gold

o10 fiom tho Margarets property 6 miles northwest of Lincoln 1n 1939
Most of the glucor output of the Lincoln district came from a dragline

and dry-lan

draghne and dry-land washer were operated at the B

washer operatich at the Stonewall propert,{, a small
u

e Cloud

property , and sluicing was 1cported at the Bloom & 0Old Billy Williams,

Blue Bird, Harvey, and Taverpool placers
Maryswlle district —Tho value of tho

metal output from mines n

the Marysville district mnereased from $211,213 1 1938 to $412,457 1n
1939, gold from lode mines ncrensed 1,295 ounces and that from
placer mines 3,806 ounces The gain fiom placers was chiefly the

result of operations by Ralph Davis, Inc

, the 3}-cubic yard draghne

and floating washer wete put in operation April 15, 1939, and handled
about 705,000 cubic yards of gravel fiom the Silver Creek placer during

the rest of tho year, the property was

the largest gold producer at

Marysville O A Barnes moved the 1-cubic yard draghne and
floating washing plant, previously opcrated at the Dutton Ranch
properly ncar Clancey 1n Jefferson County, to the Esperanza placer in

Empire Gulch in May 1939, the plant handled 10,660 cubic yards of

gravel at the Marysville location from
Other producméplncers near Marysville
her)\ Deadman

August 1 to November 15
1n 1939 wncluded the Cheval-

uleh, and Trus-to-luck properties The Rex Mining

——Co , opcrating the Empire group, agmn was the largest lode producer
at Maryswville, the company treated 14,065 tons of Fold ore 1 the
'

50-ton concentration plant and shipped 459 tons of ric

contrates to a smelter The Martin M

gold-lead con-
imng Co treated more than

11,000 tons of tahngs from the Eck property in a new 120-ton roasting
and cyamdation mill  The J C Archibald Co operated 1t8 cyanide
mll from June 1 to October 31 and treated about 10,000 tons of Bald
Butte tailings, 1n addition, lessces shipped nearly 1,200 tons of crude
gold o1o friom the Bald Butte mmme to smelters Gold ore from the
Big Ox and Albert Brown properties was ticated by cyamdation
Lessees at the Drumlummon property shipped 1,720 tons of gold ore,
o decrease from 2,430 tons in 1938 Crude ore was also shipped to

amelters from the Belmont, Big Ox,
Mount Pleasant, Carbonate, Penobsco
and Thice M mines

Climax, Eueka, Excelsior,
t, Piegan-Gloster, Sharnon,
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198oury Rwver district —The 6-cubic foot dredge of
Scﬁfger Mining Co , which was put 1n operation 1%1 N ovetr'kgerp fsr;:?é
?pom d thfoughout 1939 and treated 1,459,010 cubic yards of gra.vei
1;01!} the Eldorado property 15 miles northeast of Helena The
Guco Mining Co operated a draghne and dry-land washer at the
ruell Bar Production was also reported at the Golden Ring &
Sunset, Howe, and Mable (Easterly) placers g e
lgggm‘am district —All the output from lode mines near Rimim 1n
B Awn.s (1:\:1 ude ore shipped to smelters, most of 1t was lead ore from
md nna May & Broadway property, s{nppod by lessees Other lode
g:n:;ce;:l (lingl::is%(: Itl.lllg Aur(ﬁu, t.;Iolfuﬁly Tunnel, Lone Pine, Peerless
) o8 ]
Blgck P;lgcl? n.n;ldGould o or(t).leso 10 placer output came from the
cralch Gravel dsirict —Most of the output from the Scra
i!"lst.mct. m 1939 was gold ore shipped to gmelt,ers from thouj{l)gtn;m{
ranklin mines Crude ore was also shipped from the Gold Crown
N (g;tloi‘Sd‘\irol" C(‘nn, ’It‘tlndemutllln propertics '
'melter district —The fuming plant of the Anaconda Copper
ﬁo 8! treating slag i;rom the lemf) smelter of the Amencnnpgx(:m%ulfgmg
ofining Co at East Helena, operated throughout 1939, and the
(l)utput of zincload fume sent to Great Falls was double that in
938 The value of the metal output increased $795,123 over 1938
and represented most of the gnin in Lewis and Clark dount,y
hStem le district —The Standard Silver-Lead Mining Co operated
throughout 1939 at the Gould property near Wilborn, 29,053 tons of
ore (about the same quantity as in 1938) were treated m the 80-ton
(:yn:ndn.t,lon plant, but the output of gold decrensed from 6,265 to
5,652 ounces Gold ore from the Prizo mine was trented by c)"u.mdn-
::)on by Granite Butte Mines, Inc , and a car of crude ore was shipped
Ama smelter The North Gould Mmung Co treated ore from the
\ erican Boy Froup by amalgamation Small lots ol gold ore were
shipped to smelters from the Little Dandy and Red Star mines A

hittle placer gold was recovered b
placer on Virginia Croek y sluicing at the Diamond & Gem

LINCOLNR COUNTY

Labby district —The Davis & White Mining Co
operated -
gsrdlggs\)ve; 330::.} t;n(cll dlt-)y-l:;ng:svan;hmgbplnngt from unn:a 1 t: (}c&ll?;g
) , ated abou 0 cubic yards of
Llliort.y placer on Libby Creek "Other produciog (;)ln%z‘goxlmirl?lﬁll:ﬂ;
l(rll3 93]9 mcluded the Big Cherry Creck, Horsehioo, Last Chance, Labby
rophy), and Logan (Nugget) propertiecs Gold ore was slupped to
o s:gm?ltertfro(;n ‘the G(’)}‘(llen West grou‘J
ylvanite district —The Morming Glory Mines, I
&t’:g'lvamt.e (Keystone) mine 1 1939 nmf treated rggr’ooa?;gwl(i 838
111(11; ﬁf gold ore by amalgamation and concentration, the outpu,t of
g;)o wo(:‘(;n;tll]slod s(lllgtl(l)tly fr]otgl tlfmt. m 1938 Small lots of ctude lead
¢
M(;}n‘llgnén h rggertms smelters from the Black Diamond and Grbuse
ral district —L C Curtis & Sons operated a }¥-cub
and stationary wnshm&: plant during Doccmesr 19;3%}'::1((11 dtl.-:é%gelg

about 1,10
Kootenat lgv(::blc yards of gravel from the Pionecr placer on the



362 MINKRALS Y1 ARI OOk, 1940

MADISON COUNTY

Cherry Creek (Havana) dwstrict —Sihiceous ore was shipped to
smelters 1n 1939 from the East Riverside, New Havana, and September
Syndicate mines, all on Cherry Creek east of Norris

Norrs districc —The Revenue mimne mn the Upper Hot Springs
section was the largest producer in the Norrs district in 1939, the
mine and 80-ton cyamdation mull were operated the entire year by
Revenue Mme Developing Group, Inc The new mill, which was
placed 1n operation 1n Qctober 1938, treated 26,280 tons of ore from
the Revenue mine mn 1939 (compared with 6,400 tons 1n 1938), and
the output of gold recoveied in cyanide bullion increased to 3,997
ounces, n addition, the company shipped 302 tons of gold ore to a
smelter, and the total output of gold was 4,180 ounces compared
with 1,885 ounces 1n 1938 Gold produced from the Boaz mine 5
nules east of Norris decreased to 2,511 ounces 1n 1939, as the output
of crude ore shipped to smelters decreased from 1,788 to 775 tons,
however, a 60-ton cyamidation plant erected at the mine during 1939
was put In operation late 1n the year and treated about 1,500 tons of
ore before the end of the year Lessees opeiating the Lexington
mine 5§ miles southwest of Norris shipped 644 tons of gold ore to a
smelter and sent 1,586 tons of ote to the Revenue mill, but the total
output of gold decrcased more than 500 ounces The rest of the
output from lode mines 1n the district was ciude gold ore shipped to
smelters from the Arctic, Boyles, Betty May, Billy, Bi-Metallic,
Black Chief, Devil’s Dream, Eldorado, Emperor, Erma & Luck
Strike, Fortuna, Galena, Gold Bug, Golden Link, Grubstake, Head-
hght, Josephine, Mascot & Pony, Monitor, Montide, New Yok
Belle, Pulverizer, Rosebud, Santa Chnisto, Valdez, and Water Lode
nines, most of 1t came from the Billy, Emperor, and Montida mines
Homer Wilson operated the 5-cubic foot dredge at the Norwegian
placer from March 27 to December 22, 1939, and treated 239,805
cubic yards of gravel, the output of gold increased nearly 500 ounces

Pony (Maneral Hill) district —The Liberty Montana Mines Co
operated throughout 1939 at the Mammoth property and treated 28,324
tons of ore mn the 120-ton mill compared with 30,862 tons in 1938,
but the output of gold (in cop&er concentrates shipped to a smelter)
decreased 1,115 ounces The Montana Southern Mining Co treated
36,317 tons of ore from the Atlantic-Pacific mme in the 100-ton
flotation plant and produced 3,164 ounces of gold (almost the same
quantity as 1n 1938) n gold concentrates shipped to a smelter Ciude
ore was shipped to smelters from the Ben Harrison Fraction, Bozeman,
Fraction, Galena, Katie, Keystone-Strawberry, Lone Woif, McVey,
Moonlght, Ridgcway, Whip poor-will, White Pine, Whiterock, and
Wolftone mines, most of 1t was gold ore from the Bozeman mine

Renova (Bone Basin) dustrict —The West Mayflower Mining Co
(Anaconda Copper Mining Co ) 1n 1939 again was the largest gold
producer in Montana, the company shipped 21,308 tons of gold ore,
containing 19,734 ounces of gold and 113,084 ounces of silver, to the
Anaconda smelter Gold ore was also shipped to smelters from the
Blue Bird, Colorado, Gold Hill, Lakewater, Last Chance Fraction,
and Lattle Nugget pr(()})ertles

Rochester (Rabbit) district —The Lively Mining Co treated 1,411
tons of gold o1e 1n 1939 fiom the Hidden Treasure mine 1n a 12-ton
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amalgamation and concentration mll and shipped 38 tons of crude
ore to a smelter The Commonwealth Lead Mining Co shipped 198
tons of lead ore from the Calvin mine to the East Helena smelter
Crude ore was also shipped to smelters from the Cooper, Gold Crown,
Red Wing, Sandy, Shoemaker, and StrugFler mines

Sheridan districi —The Shenidan Gold Mmmg & Millng Co
shipped 417 tons of gold ore from the Homestake & Uncle Sam ‘pror-
erty mn 1939 compared with 338 tons in 1938 but the output of gold
decreased 340 ounces The output from the Fairview group (operated
by Fairview Gold Mines, Inc ) compnised 188 tons of gold ore and
33 tons of lend ore, a decrease from 457 tons of gold ore mn 1938
Other producing lode mines m the Sheridan district mecluded the
Compipius, Cousin Jack, Cousin Jennie, Ella Jay, Gold Pont, Gold-
smth, Jonquil, Klondike, Liake Shore, Leiter, Lone Tree, Noble,
North Star, Red Bird, Red Pine, Sage Hen, Silver Bulhon, Sunbeam,
and Tamarack mmmes Most of the placer output came from dnft
miming at the Cash Boy & Lost Br(()‘y é)roperty, other producing
placers included the Aurum, Blue Bird, Comet, Halloran, and Wis-
consin Creek properties

Silver Star disirict —The value of the metal output of the Silver
Star district increased from $231,850 mn 1938 to $475,022 1n 1939,
owmg chiefly to increased out}{;xt. of gold from the Broadway (Viec-
toria) property operated by Victorta Mmes, Inc The company
treated 32,991 tons of ore in the 100-ton cyamde mull (about the same
quantity as in 1938), and the output of crude ore shipped direct to
smelters mcreased from 193 to 5,314 tons The Green Campbell
Mining Co operated the Green Campbell mine the entire year and
treate severn]l) thousand tons of ore 1n the 25-ton amalgamation and
flotation plant, the output of gold from the property increased 1,200
ounces The Golden Rod Minmng Co continued to ship nch gold
ore from the Golden Rod mme, ﬁut the output was less than half
that in 1938 Gold o1e was also slupﬂsd to smelters from the Aurora,
Broomtree, Edgerton, Iron Rod, Moonhght, Olio, Silver King,
Stansell, and Wheal Chfford propertics

Tuwdal Waye districi —Most of the mcrease m metal output from the
Tidal Wave district in 1939 was 1 gold ore shipped to smelters from
the B & H property operated by the Inspiration Gold Mmmé Co
A little gold ore from the Agitator mine was amalgamated rude
ore was shipped to smelters from the Corncracher, Hemmingway
(Eleanora), Ella, Hugh Ridge, Last Chance, Keynote, Lone Eagle,
Lone Pine, Lottie, Pollinger, Silver Dollar, and Smith properties

Virguna Cily dasiret —The value of the metal output of the Virginia
City district 1n 1939 increased $89,941 over 1938, as the output of
crude ore shipped to smelters increased Lessces operating the
Bartlett mine shipped 2,525 tons of gold o1e to smeltors, a marked
increase over 1938, there was also an mcrease at the Mapleton prop-
erty, as lessees shipped 3,614 tons of gold-silver ore to smelters
Crude oro was also shipped fiom the Alameda, Apex, Atlas Extension,
Bamboo Chief, Bull Frog, Easton Pacific, El kleda, ITansen, High Ug),
Homestake, Manetta, Oro Cache, Prospect, Ran(iolph, RBP,St
John, Virginia City, and Winnetka properties Gold ore from the
Alder Gulch, Mountain Flower, and Valley View properties was
tieated 1n small amalgamation mills, and ore from the Easton Pacific
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mine was treated by flotation Most of the placer output came from
the Alder Gulch and Chambers properties

Washangton dastrict —All the placer output from the Washington
district in 1939 was recovered b{ the 4)¢-cubic foot dredge operated by
the Gold Creek Mining Co at the Washington Bar property Lessees
operating the Missouri-McKee property treated 1,538 tons of gold ore
by amalgamation and concentration and shipped 135 tons of gold ore
to a smelter Crude ore was also shipped to smelters from the
Diamond Cross, Highland Lady, and Snowslide properties

Wallow Creek district —'1 he Buena Vista Mining Co shipped a hittle
silver ore from the Silver Mountain property 21 miles south of Alder
to the Anaconda smelter 1n 1939

MEAGHER COUNTY

Atlanta Creek diwstrict —A hittle placer gold was recovered 1n 1939
fiom the ground-sluicing of 200 cubic yards of gravel at the Atlanta &
Fox property

Beaver Creek district —Most of the output from the Beaver Creek
district 1n 1939 came from operation of a 1-cubic yard power shovel
and dry-land washing plant, which treated 29,786 cubic yards of gravel
from a placer operate bf’ the T C Mines Other producing placers
mtt.he strict included the Barton Gulch, Benton, and Watson prop-
ertios

Castle Mountain disirict —A httle copper ore was shipped 1n 1939
from the Bell of Castle mine on Hensley Creck, and a little lead ore
was shipped from the Great Eastorn grospect

Thompson Gulch district —A ¥-cubic yard power shovel and dry-
land washer were operated from April 15 to June 15, 1939, and treated
1,050 cubic yards of gravel from the Lattle Buck property A little
piacer gold came from the Camp Robber and Cornerstone propertics

MINERAL COUNTY

Cedar Creek district —Superior Mines, Inc, operated a 1}-cubic
yard power shovel and dry-land washer from Aprl 12 to November
24, 1939, and treated about 90,000 cubic yards of gravel from the
Cedar Creek property Other Broducm% placers m 1939 included
the Alib1 & Hungary, C B & Q, Dakota, Dr Eddy & Nugget, Golden
Sunset, Henriettn & Success, Lost Gulch, Lucky Boy, McFarland,
Meadow Creek, No Name & Buck Tail, Oregon, Stemwinder, Stock-
holm, Sunbight, and Windfall properties A car of gold ore was
shipped from the Last Chance mine to the smelter at Anaconda

old Mountain district —The Gold Mountain Mines, Inc, treated
n lnltg,:l;z) gold ore in a 50-ton flotation- and blanket concentration mll
n

St Regis drstrict —Small lots of gold ore were shipped to smelters

m 1939 from the Gold Chrome and Jack mines

MISSOULA COUNTY

Coloma district —Gold ore from the Dandy and Mountain View
properties was treated in small amalgamation and concentration mlls
m 1939, g;gd ore was slnpred to smelters from the Clemantha, Dandy,
Dixie, 1 L, Mammoth, Northern Star, and Portia mines

Flk Creek district —The yield of placer gold from the Elk Creek
district 1n 1939 increased 849 ounces over 1938, owing to increased
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output by the Norman Ro%ers Mining Co , the company operated a
draghne and dry-land washer from April 27 to December 16 and
treated about 200,000 cubic yards of gravel A draghne and floating
washer were operated at the Piegan placer by W S Grubbs & Co
Other producing placers included the Betty Ann, Bob Cat, and
Depiession propelties

ﬁ'mw Mile distriet —The Elhis Gold Mines Co operated a 1%-cubic
yard power shovel and dry-land washer from August 23 to December
23, 1939, and treated about 60,000 cubic yaids of giavel from the
Boyd placer on Eustache Creeh Other producing placers in the
Nme Mile district included the Barrette, Crysalis, Hard Chance,
Imperial, Kennedy Creek, Lattle Maron, Marion Creek, Oro, and
Ihe Bench properties Several cars of gold ore were slupped from
the San Maitina lode mmne

Wallace drstrict —Crude copper ore from the Ilidden Tieasure mime
was shipped to the smelter at Anaconda mn 1939, and small lots of
lead ore woie shipped from the Adalin and Conthet properties

PARK COUNTY

Crevasse distret —The Snowshoe Mining Co opciated 1ts property
from June 25 to October 1, 1939, and treated 1,165 tons of gold ore
1 the 25-ton amalgamation and concentiation mll

Emagrant Creek district —Small scale sluicing was continued 1n 1939
at placers on Emigrant Creek, most of the output came from the
treatment of aboul 5,000 cubic yards of gravel from the llefferlin
property

New World district —T1he Irma Mines, Inc , tieated several hundred
tons of silver ore from the Irma & Republic property by flotation 1n
1939 and shipped rich siver-lead concentrates A ¥ossee shipped a
small lot of gold ore from the llomestahe mine

Sheepeater (Jardine) district —1he Jardine Mining Co operated
t.hroug{lout, 1939 at the Jaadine property 6 miles north of Gardiner,
51,130 tons of gold ore wete treated m the 185-ton amalgamation
and concentration plant, and 111 tons of ciude gold ore were shipped
to the smelter at Anaconda

PHILLIPS8 COUNTY

Luttle Rockies district —The Ruby Guleh Minmmg Co continued
1egular operations in 1939 at the Ruby Gulch propeity at Zoitman
The output comprised 82,369 tons of ore treatcd m the 300-ton
cyanidation mill and 804 tons of gold o1e shipped duect to smelters,
the output of gold decieased neurly GO0 ounces from 1938 The
Lattle Ben Mming Co treated 40,612 tons of ore from the August
group 1 the 150-ton cyamdation plant compired with 53,581 tons
in 1938, the output of gold decieascd shghtly Most of the output
of placer gold fiom the Little Rockies district came fiom the Big
Shide and Dorothy & Snowball properties

POWELL COUNTY

By Blackfoot district —The Iilda Gold Minmng Co operated the
Blackfoot propetty 10 mles northeast of Helmwville fiom Aprl 5 to
November 10, 1939, and shipped 217 tons of gold ore to the East
Hlelenn smelter A hittlo gold ore fiom the Hill Top mine was shipped
nlao to East Jlddenn A test lot of gold oic fiom the Sweepstake
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up was amalgamated Most of the placer output came f

lue Jay and Gold Dust properties P P rom the

Nagger Hnll (Ellwston) duwstrict —Ore fiom the Big Dick mme was
treated by flotation i 1939 by Big Dick Mines, Inc, and nearly
500 tons of rich gold-lead concentrates were shipped to the East
Helena smelter rude ore was slupped to smelters from the Car-
bonate Boy, Hattic M & Anme R, Hub Camp, Kierstead, Lattle
Blackfoot Queen, Ontario, Orphan Boy, and Speck mines Most of
the ploécer gold came from sluicing at the Blackfoot and Lattle Bear
properties

hwr dastrict.—In 1939 lessces hﬁdrauhcked about 20,000 cubic

yaids of gravel at the Levi Davis (Harpole) placer in Ophir Guich

Proneer district —In 1939 the 9 cubic foot dredge of the Pioneer
Placer Dredging Co was ogerated from January 1 to August 10 and
from October 1 to December 31 and treated 1,114,505 cubic yards
of gravel from prodperty on Gold Creek, 1n 1938 the dredge operated
the entire Yen.r and treated 1,866,840 cubic yards of gravel The out-
put of gold decreased more than 2,800 ounces Other roducing
placers i the Pioneer district included the Cold Springs, Gold Star,
Irwin, Murray Patent, Nellie B, and Orphan Boy properties Gold
oi'e f:om the Pike’s Peak group was treated m a small amalgamation
plan

Race Track district —Small lots of gold ore were shipped to smelters
51 191?9 from the Amazon and Dark Horse propertmspgn Race Track

ree

Washington Gulch dstrict —The Washington Gulch Leasing Co
and other lessees worked intermittently in 1939 at the Eldorado
placer ;n Washington Gulch, about 42,000 cubic yards of gravel
were treated n the draghne and dry-land washer during the year
Other producing placers 1n the Washington Guleh district included
the Beatrice, Gold Bar, Good Luck, ﬁew Deal, Old Shoe, Rietz
Toole (Jefferson Creek Placers), and Whitetail properties Most of
the output from lode mines was gold ore from the Grey property
Small lots of crude ore were shipped from the Mascot property and
from a r()ls:poct

Zozell (Emery) disirict —The entire output of the Zozell distuct
m 1939 was crude ore shipped to smelters, chiefly from the Emery
and Bonanza properties, other producers mcluded the Blue Eyed
Maggie, Emma Darling, and Hidden Hand properties

RAVALLI COUNTY

Curlew district —There was a marked decrease mn the value of the
metal output of the Curlew district, as the 100-ton flotation lant,
which trented nearly 18,000 tons of old tailings from the CIl,lrlow
dumps 1n 1938, was not operated mn 1939, the district output m 1939
comprised siliceous ore and lead ore from the Curlew mine shipped to
smelters and a small lot of silver ore from the Pleasant View mine

Overunch disirict —Placer gold and milver weie recovered at the
Hogue and Hughes Creek pioperties n 1939 Gold ore from the
Baker-Brickley and Washington mines was amalgamated

v
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SANDERS COUNTY

Lagle dustrict —A decrease of $109,271 from 1938 was recorded 1n
the value of the metal output of the Eagle district 1 1939, as the
output of zine-lead ore from the Jack Waite mine dropped from 43,390
to 36,028 tons, the property, which extends over the State line mto
bhoshone County, Idaho, was operated the entire year by the Amen-
can Smelting & Refining Co  The milling ore was treated m the
flotation plant at Duthie, Idaho In addition, the company shipped
1,013 tons of 11ch lead ore in 1939, compared with 1,278 tons m 1938

Revars Creek district —In 1939 the Green Mountain Mining Co
shupped 287 tons of rich copper ore from the Drake property on
Revais Creek near Dixon to the smelter at Anaconda

Trout Creek dusiriei —The Gold Lode Mining Co treated a hittle
ore from the Golden Reef mine i a small amalgamation and con-
contration mill m 1939 Other producers in the Trout Creck district
mcluded the Ambassador, Ieidelberg, and Montana Standard
properties

ermuilion distriet —All the output from the Vermillion district
mn 1939 came from sluicing at the Mammy Lou & Dniftwood and
Ogoma placers on the Vermillion River

SILVER BOW COUNTY

The total value of the metal output from mines m Silver Bow
County 1 1939 increased $9,376,53G over 1938, as the output of both
cOﬁ)per ore and zinc-lead ore from mimes at Butte mcreased The
following table gives the output of mines i Silver Bow County,
which mcludes the Butte or Summit Valley district, in 1938 and 1939
and the total from 1882 (the first year for which detailed records are
available) to the end of 1939

Productton of gold, stlver, ool)per lead and 2inc in Silver Bow Counly Mont
1988-89, and lolal, 1882—1039 in terms of recovered melals

Mines Qold Silver
Year produc Ore [(lodeand| (lode and | Copper Lead Zine | Total value
ing placer) { placer)
Skort Fine Fine
tons | ounces | ounces Pounds | Pounds | Pounds
1038 551 642 491 15 147| 4 018 192|153 700 57| 414 978| 1 883 417 $18,300 823
1039 572 408 922| 22 036] 0 114 455]104 B33 4710 418 34140 032,288 27 677 380
1882-1039 0 |18 mlmo 017 uel 15 763 soo' 1108 H7[81 435 ml: 333 030 605
! Figures not available # 8hort tone

Butte or Summat Valley district —The output of copper ore from the
Butte mines of the Anaconda Copper Mining Co increased in 1939
owing to increased rate of operations during the last 4 months of the
year  The output comprsed 2,197,863 tons of ore sent to the copper
concentrator at Anaconda (compared with 1,561,186 tons in 1938)
and 54,075 tons of crude ore sent direct to the smelter (compared with
45,101 tons w 1938), the output of cement copper fromn the mine-water



368 MINERALS YEARBOOK, 1940

cipitation plants decreased shightly Operations were resumed at
El:g }ijutte zmg roperties of the company 1 March 1939 after a shut-
down of more than a year, during the remainder of the year 200,036
tons of zine-lead ore were shipped to the zinc concentrator at Anaconda,
a marked merease from the output (2,638 tons) in 1938  The output
of recoverable metals (from all classes of materials) increased greatly
in 1936—gold mcreased more than 4,800 ounces, silver more than
2,000,000 ounces, copper nearly 41,000,000 pounds, lead about 8,400,-
000 pounds, and zinc nearly 36,000,000 pounds Mine development
at the copper mines mn 1939 comprsed 237 feet of shaft sinking,
147,953 feet of dnfting, and 8,637 feet of diamond dnlling, at the 7ine
properties 17,775 feet of dnfting and 1,939 feet of dinmond drilling
were reporteri Mining of zinc-lead ore was resumed in December
1039 at the Emma mine (owned by the Butte Copper & Zinc Co but
operated under lease by the Annconda Copper Mining Co ), the mine
had been closed since ganuury 1938 The output 1 1939 comprised
5,741 tons of znc-lead ore senht to the m;ll at Anaconda, mot;i]i o;tl?'n'
the company produced 6,199 short tons of manganese ore pro-
ducers 01; zglglead ore sinp ed to milla included the Amy Silversmith,
Amy X, Green Copper, Josephine, Magna Charta, Mmnie Jane,
Wappello, and Wild Iyn.t. properties The rest of the output from the
Butte district was crude ore shipped to smelters from the Alice, Amy
Silversmith, Black Rock, Bluebird Bro£hy, Eveline & Twilight,
TFayal, Green Copper, Illinoss, Josepiune, avena, Lexmfto,n, Magna
Charta, Margaret Ann, Pittsmont, Quarter Moon, Sailor’s Dream,
Sunny Dall,l%aldemere, and Wild Pat properties

Dunde Creek district —Siliceous ore was shipped to smelters 1n 1939
from the Galhmpper, Ilomestead, Margaret, and Queen of the Iills

rtiea

P egntu'an Gulch dwstrict —Most of the output from the German Gulch
district 1n 1939 came from sluicing ﬂ)emt.mns at the Beal placer

Highland district —The Butte Highlands Minmn Co operated
throughout 1939 at the Highlands dproperty 20 miles southwest of
Butte, 19,504 tons of ore were treated in the cyamdation mill, and the
output of gold mncreased to 9,936 ounces from 8,849 ounces in 1938
The rest of the Highland district output comprised ciude ore shipped
to n smolter from the Highland Queen and North Highland properties
and small lots of placer gold from several prospects

Independence district —In 1939 lessees shipped 622 tons of silver ore
from the Goldflint mine to the smelter at Anaconda

SWEET GRASS COUNTY

ndependence dusirict —A little gold ore from the Daisy property on
Ba.{sm :eok 55 miles south of Blggl‘zlmber was treated i a small table-
concentration mill 1 1939, and a car of crude gold ore was shipped

direct to a smelter
TOOLE COUNTY

Gold Bulte district —There was a decrease m gold from Toole
Couzlt.y i 1939 owmng to suspension of operations at Gold Butte
Placers late mn 1938, the 1939 output came from the Banner, Cum-
mmgs, Gopher, and Small placers
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In 1939 coppur displaced gold as Nevada's most valuable mmmaal
product, but neither the quantity nor the total value of the copper
output 1eached the mark set in 1937 Gold production exceeded n
quantity that in each year since 1916 and 1n value since 1912 The
total value of the gold, silver, copper, lead, and zinc (each calculated
in terms of recovered metal) produced in Nevada in 1939-—$30,480,-
870—exceeded that in each year (except 1937) since 1929 Compar-
ing 1939 with 1938, gold increased 22 percent in both quantity and
total value, silver decicased 1 percent in quantity but imcreased 4
pureent i value, copper increased 44 percent in quantity and 53
percent in value, lead decreased 9 percent 1n quantity and 7 percent
in value, and zinc decreased 30 percent in quantity and 25 percent 1n
value The total value of the five metals was 30 percent greater than
in 1938, of the total, copper comprised 45 percent, gold 42 percent,
silver 10 percent, zinc 2 peicent, and lead 1 peicent

White Pine County continued 1n 1939 to be the largest contributor
to the mineral output of the State, 1t ranked first 1n both copper and

old and fourth 1n silver Esmeralda County was the leading pro-
ucer of silver and Lincoln County the leading producer of both 7inc
and lead

All tonnage figures ate short tons and “dry weight'’, that 1s, they do
not include moisture

Yardage figures used 1n measuring material treated 1n placer opera-
tions are “bank measure’”, that 1s, the material 18 measured in the
ground before treatment

The value of metal production heremn reported has been calculated
at the following prices

Prices of gold slver, copper, lead, and zinc, 1085-39

Year Qold Bilver? Copper ? Lead ? Zinc?
Per fine Per fine

ountes ounce Per ‘)uund Per gund I er pound
103 $35 00 $0 71876 083 0 $0 044
108 36 00 7745 093 M6 050
1937 as 00 e 121 058 006
138 35 00 € 848 s 048 o8
100 35 00 8078 104 047 0562

{ P'rice under authority of Gold Rederve Act of Jan 31 1934  ‘Tronsury Jegal colnage value of gold from
Jan 18 1837 toJan 31 1034 was $20 67+ ($20 871 per fine ounce
1103337 Yearly average welghted Treasury buying price for newly inined silver 1938-39 ‘I ressury
huying price for nowly mioed sflver
YYearlv avirage weightcd price of all grades of prlm::ra'l 7-"”-;“ m;ld by producers
HIN N
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INTRODUCTION AND SUMMARY

This is cne of a series of reports describing investigaticns within
the Missouri River Besin in Mcntana conducted by mining engineers of the
Burean of Mines, Minerals Division, Region II. The primery purpose of
these Investigations 1s to provide besic information to agencles of the
Department of Interior and others concerned with the planning of power and
cther water develomments in the basin., This report cantains only such
factual date as have been authorized for public distritution. Special pre-
ceutions have been taken not to reveal any information or date that are
congidered confidential.

The field investigations for this report were made during the summer
of 1949, Virtuelly all known metallic mineral depcsits in the county and
scme nanmetallic (industrial) mineral deposits were investigated Most of
the mines and prospects have been inactive for meny yeers. The old under-
ground workings generelly are aly partly accessible, many are entirely
inaccessible Most of the mining claims were located many years ago, and a
considerable number were patented. Many clalms were abendoned, others were
relocated, Names and ownerships often have changed. Because of such con-
ditions, much of the information on most of the mines end prospects necessar-
1ly has been obtained fram available Federal and State publications, private
geologists! end englneers' reports » end fram owners and locel resldents.

Metal mining in Cascade County, Mont., has been confined meinly to the
silver-lead~zinc deposits in the Mantana (Neihart) and Berker districts in
the socutheestern part of the county. The Neihart district has yielded by
far the greater part of the county's metal output. The mines generally have
been operated intermittently, largely becsuse of fluctuating or low silver
end bese metal prices.

Cascade County wes organized in 1887. Seerch for gold placers led to
the discovery in 1879 of rich silver-lead deposits in the Barker-Hughesville
eree. In 1881, the first silver-lead ore discoveries were made in the area
around Neihart,

The mines in the Barker and Neihart areas were developed repidly, Only
high-grede silver ores could be mined profitably at thet time., The ores had
to be transported by pack trein or horse or axen-drawn wagons to Fort Bentm,
end fram there were carried an Missouri River steamocets to Kensas City,

St. Lours, and elsewhere for ocean shipment to Swansea, Weles, for smelting.
Smelters soon were erected at Hughesville end Berker (Clendenin), but much
of the high-grede ore and bullion produced during 1883 and 1884 was shipped
by river to Qmehe. Grezt Falls, Mcnt., was founded in 1882, Concentreting
rills and =smelters socn were erected at various loczlities. A dbranch line
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of the Grest Northern Railroad reached Barker and Neihart in 1891, Mining
generzlly was suspended during the yeers of low silver prices.

Fran 1889 to 1948, inclusive, the mines in Cascade County produced gold,
silver, ccpper, lesd, and zinc valued at $20,093,555 1n terms of recovered
metals, Records are not avoilable for the yecrs prior to 1889, but production
is known to have had ccnsideracle volue. Gypsum was mined and processed in
the county fram 1908 to 1915. Same limestone was mined yeers ago for smelter
flux and for use in a sugar factary. Fire clay 1s belng nined near Armington
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end of this report,
LOCATION AND ACCESSIBILITY

Cascede County 1s in north-centrel Mantana. The area of the county is
3,411 squere miles. It is situated geograpnically between the 1llth and 112th
meridiens, west longitude, and between the 47th and 48th parallels, north
letituae. Population, according to the 1940 cemsus, wes 41,999, At that
time Greet Fells, the county seat, had a populetion of 29,928 within the
corporate limits, or 33,332 including suburban inhebitants. Based upon the
Polk Directory returns of 1949, the populaticn of Great Fells and its environs
was estimeted to be 43,666, Great Fells is cn the Missouri River in the
north-central part of the cocunty, 2t is the principel supply center end the
site of the Anaccnda Copper Mining Co.'s Great Falls reducticn works end zinc
plant. Metel mining has been confined mainly to the mountainous area in
the scutheastern part of the county (fig. 1).

The Great Northern Railroced and the Chicego, Milweukee, St. Paul, &
Pacific Reilroad serve the county. Branch lines of the Greet Northern
Rellroed extend tO0 Great Falls from Shelby, 99 miles to the north, and from
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Havre, 123 milea to the northeast, both points being cn the main line A
branch line fram Grest Falls ccnnects with Helene and Butte, respectlvely
98 end 170 miles distent to the southwest. Other brench lines extend fram
Great Falls to August & in Lewis and Clark County, 54 miles to the west,
end to Pendroy in Teton County, 77 miles to the northwest. A branch fram
Great Fells ccnnects at Billings, 235 miles to the scutheest, with the
Northern Pacific end Chicago, Burlingtam, & Quincy Railrocaeds. The Chicago,
Milwaeukee, St. Paul, & Pacific Railroced branch line fram Harlowtcn extends
199 miles to Great Falls and on to Agewem in Tetan County, 66 miles farther
to the northwest, it crosses the northern part of Cascade County.

A trench of the Great Northern Railrced formerly was operated in the
southeestern pert of the county fram Armingtan, through Monarch, to Neihart.
Fran Mcnerch, & privately owned spur track served the Barker mining district
in Judith Besin County. This brench line and the spur fram Monerch to
Berker were removed during World Wer II.

U. S. Highway 91 crosses the county in e north-south directiam, it
comnects Greet Fells with Shelby and the province of Alberte to the north
end with Helene and Butte to the southwest. U. S, Highway & passes through
Greet Fells, 1t leads northwest to Glecier Park and southeast to Amingtan,
Neihart, and White Sulphur Springs. U. S. Highway 8] extends east fram
Great Fells to Lewistown, thence south to Roundup and Billings. U S. High-
wey & and graveled county roceds leading therefram provide access 1o most
of the mines and prospects in the vicinity of Barker and Neihert. Unimproved
roeds and Forest Service treils lead to the more isolated properties.

Si1lver-lead cres and cancentrates produced in the Neihart and Barker
areas, formerly shipped by reil to the smelters, now are trucked directly to
the smelter at East Helena., Zinc concentrates are trucked to Armington and
from there are shipped by rail to the zinc plant at Great Falls The dis-
tance by road and highwey fram Berker and Neihart to Armington 1s 36 miles.
It is 160 miles fram Neihart to the Smelter at East Helena via Armington
and Great Falls, Froam Neihart by U S, Highway 89 to White Sulpbur Springs,
State Highwey 6 to Townsend, and U. S Highway 10 N to East Helena the
distance is 118 miles., The distance from Barker by this route 1s ik miles,
Although this route is shorter, it 1s used infrequently because of tne steep
grades on King's Hill south of Neihart,

Distance in miles by rallroad fram Armington to the smelting and
refining plants i1n Montana via the Great Northernm Reilroad are as follows

Ameraican Smelting Anaconda Copper Anaconda Copper
Saipping & Refining Co., Mining Co , Weshoe | Mining Co. zinc
peint East Helena Sampler, Butte plant, Great Falls
Armington 132 169 31
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The locatiom of the principel mining districts and theilr relatiom to
highways, reilrocads, and population centers ere shown an figure 1.

CLIMATE

The climete in Cescede County veries merkedly at different localities
during all seasons of the year. It generally 1s semierid, Summer tempere-
tures usually are moderate. In July and August temperetures may exceed 100°
in the Missourl River Velley. During the seme mcnths temperatures in the
Little Belt Mountains mey range fram below freezing to 90°, Heavy snowstorms
may occur in the mounteins, whereas at lower altitudes fine warm weather may
prevail, The winters ere long end severe, though tempered for short periods
by warm chinook winds, temperatures mey renge fram ebove freezing to more
then 40° pelow zero.

Precipitation varies considerably in different perts of the county,
Severe thunderstorms are ccamon in the mountains during the summer. Meximum
precipiteticn usually occurs during Mey and June end minimm during Decemoer
and January. Climatological data recorded at stations 1n and adjacent to
Cascade County, Mont., are given in tables 1 and 2. They were campiled fram
date provided by the U. S. Weather Bureau, Helena, Mcnt.

TABLE 1, - Average monthly end annuel grecipitatimy end snowfall,
in anches, at following U. S. Weather Pure=u Stetions in
Coscade County, Mont.

! Greal ralls
StEtidm .ev aemes Adel (airport)2/ |  Kings Hill
Elevaticn, feet,,.. 5,200 3,657 7,450

Precipi- | anow- | Precipi- | Snow- Precipi- | Snow-

tationl/ | fell tatianl/ | fall tationl, fall
Lengtn of
record, years..s.s 47 31 54 37 8 8
Ja.n.ual'y.uonoooaooc 1050 1500 0061 8.8 1098 51 4
Februeryeece sescee 1.32 14.9 57 6.5 2.27 42 5
Marchese eseses L) 108"" 1902 .86 7.7 1 95 3].08
Apnl....... sevecece 2.38 1505 1015 ll- )-I' 2.09 2‘4’ 8
MoFeoseeonsoseve coe 3TT TeT 2.24 9 5 11 9.0
JUNCse essssvscans 4.24 0.6 3013 o1 Ll-.56 H 8.6
Julyo.o--ooo XX 2006 oo loSl 00 1.9)"' OQO‘O 2
Au@lst.cco.-o ooocl 108!"' ol lols .T 1097 0.0-0.2
Septanber.....uo. 2.&5 1".3 l.h‘k 08 2.11 90)'1'
OctobETesecosscnce 2.01 16.0 .86 2,2 1.98 18.2
Novemberessessesase 1.1k 1106 .68 6.7 2.21 35.6
Decemberiecacesecs 1.35 16.1 .65 7+3 2,40 29,1
Annu&l average oo 25068 123-00 lll--85 L ‘503 28 55 250.8

1/ Includes snowfell ccnverted to water.
2/ Four miles southwest of Great Fells.
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TARLE 2., - Average temperature data, in degrees Fahrenheit, =2t
followmang U S. Weather Buresu Stations in
Cascede County, Mcnt

Stationecsceceee .ocoo.ol Adel Great Falle Kings H1l
Eleveticn, fe€tessesnnsese 5,200 3,657 7,450
Length of reocrd, yeerSe.s, 3] 39 7
Annueal aVeYIe8Cesev0svovvcens 4005 ﬁoh 55 L
Meen mexamum
Janu:e-ryoouoounooooo-oo' 32-0 3303 26.0
Jlﬂ.y.lc e0essssvecscere 760)*: 8507 71.8
Annucleceseassvcccccnne 55|b 57.6 46.9
Meen minimum
Janue.ry................ 9-6 12.,4' 9."‘
Juyooocoo.oo.coo-o-oac Mo? 5507 1"3.2
Annueleseseccscecsssscns 2700 333 k. L
Highest
JEnu&-ry............uu 58.0 86.0 -
J“ly........'l.... es0e 97.0 105.0 -
mmm...'............. 98.0 106.0 90.0
Lowest
JENUBT Y esssesesssecsnee 'h5oo 44,0 -
Jlﬂ-}'.u..-.....u...... 25.0 35.0 -
Annutleesseeccccaseeens -51.0 44,0 -42.0
Latest date 32° or May 27 to April 9 to June 8 to
lover in SPTingeessesss|  July 121/ June 8 June 23 &/
Barliest date 32° or July 17 to Septamber 6 | August 17 %0
lower in fall..sseseese! September 212-./ } to October 14 ' October

1/ Below freezing temperzture recorded in all months during same years.,

TOPOGRAPHY

The northern part of Cescade County is charscterized by wide, gently
sloping benches that extend northward fram the Missouri River. At the west,
the foothills of the main renge of the Rocky Mountzins extend in irregular
spurs towerd the pleins Alang the east boundery the Hignwood Mountains rise
abruptly above the rolling benches, which slope northward towerd the Missouri
River fran the Lattle Belt Mountains., The southeastern pert of the county
includes a paert of & Jumbled mess of mounteins thet extend northwerd frcm
the main Little Belt Mcuntain Range. The southern boundery of tne county
follows tke crest of the Little Belt Mcuntains in a northwesterly direction.
Steep ridges extending northeestward fram the Big Belt Mountains .nd the
rolling hills ard gently sloping benches west of the Juncticn of Smith River
with the Missouri River form the socuthwestern pert of the country.

Altitudes rcnge frem 2,800 feet above sea level at the Misscuri River
between Cescade end Chcuteau Counties to a meximum of 8,473 feet on Long
Baldy Mountain eest of Neinart. The average eltatude is between 3,000 «nd
4,000 feet.
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The Hignwood Mountains northeast of Armingtcn cover cn arce of about
80 squere miles. They heve been deeply eroded, but the peeks cnd ridges cre
rounded. Slopes gcnerally arc graduel., Highwood Peak, the highest in the
range, hes en eltitude of 7,600 feet, or zbout 3,300 feet highor than the
surrounding plein, This pezk and most of the others in this mountcin mess
are in Choutecu ond Judith Bosin Counties, which edjoin Cescade County on
the northeast and ezst.

The Little Belt Mountcains at the southern border of the county extend 1n
a northwest-southeast direction for ebout 45 miles, thence ecstward for
ebcut 30 m.les. The northwestern part of the range avernges about 25 miles
in width., The easterh pert nerrows to & point neer Judlth Gep in Wheetland
County North of the divide, the renge contains o numbor of isoleted
nountains that rise ebove their surrcunding creas. Severzl of these mcuntains
exceed 8,000 feet in altitude. The ridges are rounded, but decp can,ons
heve been eroded by numerous streoms. Many of these spring-fed strecms have
e continuous year-round flow, others zre intermitbent as thelr waters
disappezr 1n the sediments and surface dcbris near the base of tae mount.ing.

The Missouri River flows northecstwerd across the central part of
Cascade County. The scuthern and eestern parts of the county cre drained
by northward-flowing stacms, tne western and northurn parts by the scstward
flowing Sun River and its tributaries und by smaller strcams that flow south-
werd towcrd the Misscuri River.

The northern slopes of the mountains apove €,C00 fect in =ltitude
gencrelly ere heavily timercd. Most of the forest 1s second growth, but in
the more remote localities laxger timber suitanle for mining purposes can
be found.

The wade velleys and gently sloping benches in the centrcl and northern
parts or the cocunty are very fertlle. Stock ralsing end farming cre the
principal industries. Near Greet Fells the Massourl River has cut 2o deep
channel through the surface solls and greovels of tae velley end into the
underlying sedimentary formations. In this locality the river has e fall of
365 feet in & distance of about 8 milcs. Utilization of the energy of these
falling weters by the construction of dems and pow.r houses has provaided
electric energy for many industries in the county and westerm Mcntanc,

HISTORY

Casczde Ccunty 1s reported to have been visited by white men zbcut
174k, wncn de Le Verenarye, & French explorer, turned south fram Canads,
crossed nto what is now North Dekota, end followed up the Misscuril River to
neer what 18 now Greet Falls, Mont. (16). In June 1805, Lewis end Clerk
followed the Missouri River an thel:r jcurney across the northwest to the
Pocafic coest. In the fallowang yecars tae regaon was visited frequently by
meny adventurers, fur trappers, and explorers, who followed the raver to
the he~d cf navigaticn below the Great Falls. In 1846 a trading post was
esteplisnca at Fort Benton by Captoan John Mullen. Travel tonrcugn the
regcn .uncreasad with the Influx of settlers, expecially after the dascovery
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of gold at Virginie City, Bannock, Lest Choance Gulch, Confederate Gulch,
and other localities in Mcntana (16) (11).

Gold plecers were discovered about 1863 in Yogo Gulch et the ezstern
end of tae Little Belt Mcuntains, an area later included in Judith Besin
County, tut the prospectors were driven out by hostile Indicns. About 1879
the plecers at Yogo Gulch were "rediscovered.” They did not prove to be
profitzole, however, and by 1880 most of the claims were sbandmed. (28).

The silver-lead deposits near Berker, now malnly in Judith Besin County,
were discovered in October 1879 by Buck Barker and Pzt Hughes (13) who had
left Yogo Gulch in search of placer deposita. The first clainms in the
Neihert area were located by J. L. Nelhert, J. C. OtBrien, James Anderson,

S. R. Hartley, and Michael Powers during the summer of 188l. (13).

Mines in the Neihart and Barker arecs were developed rapidly, and much
ore wes produced during the next few years. Only the high-grade ore could
be nined et & profit. It hed to be tremsported to Fort Bentom by pack
eninels or by wagons drawn oy horses or oxen and thon shipped by river steem-
ers to Kenses Clty, St, Louls, or New Orleans, from there 1t was sent to Swanses,
Weles, for smelting. To avold these high tremsportaticn costs, smelters
were canstructed at Hugheswvalle and at Beorker, which 2t thet time wos celled
Qendsonin, The smelter at Hughesville did not opercte lang oeceuse it
was not equipped with satisfactory refractory lining. The smelter at
Clendennin, built by Colcnel George Clendennin in 188L, bhed = 40-ton weter-
Jeckcted furnace, It was operated until 1883 cnd produced bullicn velued at
$375,000 (9). Same of the high-grade ore and bullicn produced during 1883
and 1884 wes shipped vie the Missouri River to Omaha for smelting. Scme of
these ore shipments are reported to have netted the mine owners $200 a2 ten
after deducting $100 & ton for freight and treetment cherges (29).

Great Fells wes founded in 1882 by Paris Gidscn with the assistance of
Jemes J. Hill and others. A smelter was canstructed near Giant Springs
below Great Falls by the United Smelting & Refining Co. This smelter wes
operated for several years end treated mony thousand tams of silver-lead ore
fran the Neihart end Barker areas., During the 1880ts, same ore wes heuled
to other emelters et Wickes, Toston, end Argenta, Mont.

The Hudson Mlining Co. ccnstructed 2 cancentrator and smelter at Neihort
in 1885-86, Abcut 1,000 tons of concentretes and bullicn valued at $50,000
to $60,0C0 were produced before the ccmpany ceased oper=ting in 1887 (29).
Fram 1887 to 181 little mining wes dcne at Neihoert or Berker, In 1888 two
new smelters had been constructed in Montona, One of these was bullt near
Great Falls under auspices of the Seint Paul, Indlenepclis, and Manitoba
Railwey, the cther wcs bullt at Helena by the Helcne & Livingston Co. under
the auspices of the Northemn Pacafic Rellroed (22-1887). Campleticn of
the branch line of the Great Northern Rellroed to Ncihert in 1851 provided
transpcrteticn to the new mmelters at reascmeble rates. Mining increased
in the Neihert end Borker erees (17). Seversl properties were developed ond
became steedy produccrs,
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The population of Neihart in 1892 wos estimated at 2,500, Demonitizotion
of silver in that yeer caused the price of silver to drop fram about $1 to
abcut $0.64 an ounce. The price of lead &lso was low, Mining declined, from
1895 to 1905 only & few of the excepticnally high-grede mines could be
cperated profitably. Betwecen 1905 and 1915 operation at most of the manes
was intermittent. Two small cancentrators were built during this tame, but
as anly a bulk cancentrate high in zanc wee produced, there was little if
eny edventage over airect shipment of sorted ore to the smclters, A smell
cyanide plant wes constructed at cne of the mines en Snow Creck, This plent
was Operated for only & short timec, anly cne smell bar of silver bullion
was prcduced. In 1915 the price of silver began to rise., Steady bese metel
prices end the development of the selective flotation process for the con-~
centratacn of low-grade ores created new interest in the Neihort and Barker
arees, Meny of the old mines were reopened, severel of the larg.r mines
expended their operstimns, severel selective flotaticn plants ers conastructed.
Having reeched & peak in 1519, silver prices again declined. A few of the
larger mines, however, continued to operate at a high rate of productia.
This wes pcseible beccuse tnc revenue received for lead, copper, end zinc
concentrates campcnsated to scme extent for the smaller returns for silver.
Most of rich near-surfece silver ores were depleted. Ore mined at greeter
depths contained less silver end more zinc. In 1930 the price of silver
declined to less than %0 cents en ocunce, and socn all of the mines were
forced to close, Until 1935, most of tae mines in the Neihart and Barker

areaes were lnective.

Iz 1934 the prace of silver wes cstablished at 64,8 + cents per fine
ounce, The price wes raised to 71.875 cents in 1935. The increcsed prace
revived interest in the uld mines, and meny were reopened. During World
Wear 1T and until 1914-9, Prices of silver, lead, and zinc held at camperctively
high levels., The sudden drop an the prices of lecd and zinc in the spring of
1949, together with nigher mining costs, wes responsible mcinly for the
canplete shut-down of all muning and milling operaticms in these crees,

PROTUCTION

aple 3 shows 2 production of gold, wilver, copper, lead, and zanc in
Cescade County fram 1889 to 1948, inclusave, in temma of recovered metcls
valued at $20,093,595. The table 18 a campilation of dzate provaded by the
Ecancmacs and Statistics Divasion of the Bureau of Mines, Salt Loke City,

Utah (1k%).

Befcre 1887, when Cascade County wes formed frau perts of Chcutcau and
Meegher Counties, the Montana (Nelhart) ond Berker nining aistricts were in
Meagner County. Ccsceas Ccunty bounacaries were again changed in 1520, when
Judith Basin County wes created. This placed most of the mining cleims an
the Barxer mining distract in Judith Basin County. A few of these claims,
however, including several fram wnich & considerable tcnnege of lead-silver
ore hed ceen mined, remein in Coscade Countye

Between 1880 or 1861 {ihcn the cre deposits in the Barxer and Neihert
erees werec discovered) and 1889, few production records were kept. During
these years meny nincs in tne two areas were maned intemsively, large
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quantities of rich leed-silver ores were produced. No producticen records

for 1899 and 1900 are aveilable, though it is known a mumber of mines were
cperated during those years, It i1s apparent, therefors, that the tctel metal
productaan of Coscede County hes been considerably larger then thet indicated
by the totals shown in table 3.

Zinc in ores or concentrates was not recovered by the smelters during
the early years, it wes lost mainly in the smelter slags. It wes not paid
for but wes penslized at a high rate. The electrolytic zinc plant cf the
Anaccnda Copper Mining Co, at Great Falls wes not constructed until 1916,
In 1927, o slag-fuming plant was canstructed by the Anacanda Copper Mining
Co. near the lead smelter of the Americen Smelting & Refining Co. at East
Helene, Since then, zinc has peen recovered in this plant frcm the molten
lead smelter slags. A lerge quantity of old slag has been treated also,
and much zinc¢ lost in ecrlier operstions hes becn recovered.

Before 1925 the amount of zinc recovered fram ores mined in Cascadse
County, as indiceted in teole 3, was very emall, However, the totel quantity
of the zinc conteined in the ores shipped, as indicated by the samount of
zine recovered fram 1940 to 1948, inclusive, apparently wes lerge.

No other nmetals are reported to have been produced in Cascade County
except those recorded in teble 3. At ane time limestane was mined for use
as flux at the Great Falls smelter. Gypsum formerly was mined and processed
in the county. JFire clay 18 mined near Armmington. No productian dztc on
nommetallic minerels are ayailabdle,

GEQLOGY-GENERAL

Rock formations ranglng fram Archeen gneisses and schists to Pleistocene
ccnglanerates arce exposed in Cascade County (fig. 2). In the central and
northern parts, the soil, gravels, and glaciel till are underlzin with nearly
flat-lying Cretaceous sedimentary rocks., Around the Highwood Mountains,
neer the ecast side of the county, these sedimentary rocks were relatively
undisturbed in attitude by the valcanoes that broke througn these earlier

sedinentary formationse.

The Highwood Mountains consist of various rocks of volcanic origin
peculiar to this locelity. The centrzl cores of these mountains cre camposed
of syenite, monzanite, and shankinite. Surrocunding these rocks and in places
covering their eroded surfaces are extensive deposits of besltic oreccias,
laves, and scoria. Numerocus basaltic sheets and dikes radiate in all
directions from the old volcenoes (27). No netallic minerel deposits ere
nown to occur in the Highwood Mcuntains.
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TABLE 3 - Mino p-oduction of gold, silver, copper, lead, and zinc in Casgeds Cousty g Mont , 1889-1944, in terms of -ecovered me als

2/ Ore sold or wold Silver Copper Lend 2.2¢
Year Kiges = treated l Total value
producing | shor:t tons ¥ine ounces Value fins ounces Yalus ~oungs Value Pounds Yalue Dou=4 s Valie

1889 3 3/ | 560900 $1.5 948 603 931| 3567 695 - - -l - - - $683 043
1890 do do 3 26 &7 - - - - - - - - o7
1891 - - - - - - - - - - - - -
1e92 y y 27 11 360 1 1 - - - - - - 561
1893 do do 33 03 683 2 2 - - - - - - 085
1894 do do 61 38 1 269 3 3 - - - - - - 1 27¢
1893 do ao 39 722 9 le - - - - - - 734
1896 do do 34 49 73 2 2 - - - - - - 715
la97 do do 490 05 10 130 385 845 498 a70 - -] 1338 83 $160 60 - - 869 660
1898 do do 1 008 56 20 a9 430,398 S50 474 - - | 3,729 138 462,416 - - 1 039,739
1899-1900 do do 3/ k-7 3/ 3/ 3/ 3/ s/ 3/ s/ ¥ 3/
1901 2 3113 - - 26,738 219 008 - - - - ~- - 219 008
1902 6 4 281 881 00 13 520 487 793 238 777 - - 695 781 23 916 - - 276,313
1903 4 2 237 30 00 600 168 760 75 787 - - 468,216 9 111 - - 85 498
1904 4 2271 6 25 129 204 574 117,059 - - 718 308 30 952 - - 148 140
1905 6 11,951 183 2 3 787 413 708 251 088 - - 747 686 35 14 - - 230 Q16
1906 1¢ a 393 324 40 6 707 294 356 197,352 360 $70 569 046 3¢ 436 - - 236 565
1907 17 3 897 575 35 1,908 197 12¢ 130,102 - - 355,720 18,853 - - lo0 861
1908 13 1,103 226 78 4 688 94 021 49,531 6 332 a39 180,320 7 574 - - bc 632
1909 9 1 9% 93 96 1 9¢2 lol 117 s2 s8l 540 a0 109 349 472 - - 59,308
1910 12 138 104 97 2.7 57 060 30 812 18 415 2 339 298 489 12 134 - - 4 455
1911 10 2 982 34 L9 2 774 99 @25 52 907 5 314 664 861 ol3 38 773 - - 95 .18
92 14 * 406 195 29 4 037 138 008 85 244 & 379 1053 | 2,259,494 101 577 - - 192 011
1913 16 4/ 13 &00 262 82 5 433 292 266 176,529 3 7.7 576 | 3179 501 139,838 4 50. $253 322,689
1914 12 7 292 441 71 9 131 144 473 79 8% v 821 482 | 1 83,041 61 739 - &70 95 151 241
1913 13 &/ 1 789 §92 50 12 248 154 488 78,323 4 365 764 526 751 24,757 - - 116 094
1910 17 2 005 316 02 o 533 98 651 64 912 3 916 963 635 16§ 43,827 1% 100 2 560 118 795
1917 T s 791 220 25 4 885 204 178 168 243 1023 279 | 1 295 06 111 373 - - 28¢ 452
1918 22 4 615 363 97 7 524 246 523 240 323 - - | 1100 08 7€ 10o - - 332 153
1919 2 1o 903 729 83 .5 087 518 946 581,220 6 308 1173 | 2860 27 151 398 - - 749,075
1320 25 22 535 839 0o 17 345 Si0 e32 850 807 6 474 1161 | 3127 14 250,172 - - 8¢5 SLS
192} 17 14 528 390 19 8 006 512 092 51,092 2 098 271 | 1,498 28 67 427 - - Su? 850
1922 17 &/ 13 13 367 4 3/ 7 613 586, 967 586 967 56 8| 1,5%0,87¢ 85 298 - - 679,886
193 i? 1lo 939 539 70 .1 157 555 337 435 393] %82 918 g% 689 | 1,834 4% 127 712 5 075 345 880 296
1924 10 163 444 772 45 15 968 637 816 427 337| 1 .86 094 158 457 | 2,480 73 198 540 & 264 537 797 839
1928 10 193 289 718 85 14 860 639,497 443 8111 1 158 190,629 | 3 703 99« 322 <21 10, 960 7 749 379 470
19:6 13 251 89l 484 70 10 020 8039 937 505 01} 1 717 705 240 479 | 5,057,58) 404, 604 cSo FO. 49 266 1 209 770
1927 8 279 544 372 = 7 098 702 341 398,227| 1 005 579 210,331 | 4 153,35¢ 26, ool| 1 27% 491 8l 631 959 548
1928 8 199 945 350 00 7 359 512 440 299 777 768 971 110 732 | 2 863 13a 166 062 7o 320 4,778 630 706
1929 5 48 746 82 42 1 704 157 503 83 949) 399,911 70 384 983 22, 02 069 403 .50 7 204 225 310
1930 1 55 7 80 lol 8 920 3,434 19,090 2 482 147 255 7 363 4,022 193 1. o33
1931 s 126 103 00 2134 12 482 3 619 5,839 sa 64 43 2 384 - - B 668
1932 4 59 65 00 1 0 3 1,783 1825 115 15 76 473 - - 3 76
1933 3 51 3 00 &3 360 126 734 47 8 So' 317 8 071 339 a92
193¢ 8 Py 25 0o 886 14 720 9,56 450 36 40 91) 1,514 - - 11 952
1935 18 3 ol4 31 00 1078 29 632 21,298 2 398 199 63 62> 2 545 3773 160 25 286
1936 9 64 836 441 00 1. 428 139,838 108,320 1,.85 109 219,32> 10 089 - - 133 946
1937 13 44 618 984 00 34 440 239 660 183 377 2 000 242 435 000 25,668 - - 243 724
1939 9 37 033 1197 00O 41 995 305,893 197 749 3 786 37 424,065 18 507 - - 259,522
1939 11 “ 432 2 078 00 72 1% 438 374 297,563 9 250 962 386,425 27,562 10 000 520 399 337
1940 14 74 594 3 563 00 124 918 730 959 519 793 22,000 2 486 | 1910 700 95 538 . 425,000 89 7°% 632 504
1941 10 103 288 4 839 00 159 365 | 1 104 047 785 100 45 0CO 5 428 | 3 201,000 182,457 2 948 000 221 100 1 363 450
1942 21 »7 208 2 765 00 95 "75 730, 620 519 552 32 000 3872 | 2,007 00D 138 489) 1 018 700 94 739 853 427
1943 11 &/ 41 267 501 00 17 535 197 730 140 o08 9 700 1261 | 1,067 602 80 070 S&9,%00 57 186 296,660
1944 7= 48 274 384 0O 13 440 93 915 00,784 18 800 2 338 | 1,223 80 97,904} 1 339 200 193 743 a74 409
1945 [ 35 141 163 00 s 703 75 285 83 536 8 800 1188 949,00 81 ole| 1 900 00 219,259 361 202
1945 6 22 226 129 00 4 515 12 286 98,807 ? 000 1,13¢ 743,002 80, 387 915,500 112 057 297,500
1947 ) 3s 932 <3l 0 8 085 191 o32 173 €27 13,800 2 898 | 1,164 000 167 ol6] 1,209 200 146 213 498,339
1948 5 10,€0? 88 30 3 080 44,328 40,119 4,700 1,020 431,800 77,292 525, 500 70,024 191,538

Totals 2 052 280 35 3.1 39 “§979 75 15 597 412 $12 015 227 7 882,328 §1 101 362 65,523 298 §4,396 001 15 .50 490 § 401 530  $20 Q33 395

y Caacads County created Sep empsr .2 1887 “aoie includes data from l8€9-1920 for ter~l o™y .a became udith Basin County in Deceambe= .920
2/ .cde mines only except whare othe~wiss .o ed

3/ Dets not available
4/ ncludes one place- cperation

5/ inaludes 0 87 ousce of placer gold
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The Little Belt Mcurtains are the eroded remains of a broad damal up-
1ift caused by laccclithic intrustiane (28) The sedimentary beds at the
surmits usuelly lie flat or ere gently inclined (27) Around the northern
borders of these mountains the beds are more steeply inclined toward the
north and west, decreasing in dip with distance Many local isclated domes
extend in a northerly direction fram the main dcemal uplift  Several of these
structures occur in the southeastern part of Cascade County and in the
western part of Judith Besin County They form the irregular more praminent
mountein peeks and high ridges which are separeted by trougns along which
erosion has exposed younger rocks surrounded by clder cnes The summits of
scme of these cutlying structures are capped with horizontel beds of sedi-
mentery rocks The sedimentery rocks have been removed ccmpletely fram scme
damel structures, exposing the older pre-Beltien formeticns (fig 2)

Belt Creek and its trabutaries in the aree around Neihart heve cut into
the surrcunding plateau to 2 depth of about 2,000 feet Fram Belt Creek the
velley wells rise steeply to gently rolling surfaces at altitudes of 7,000
to 8,000 feet Neihart Beldy Mountain and Lcng Baldy Mountein rise above
these surfaces &s rounded, dame-shaped hills (17) Both of these mounteins
are capped by the hard, erosicn-resisting Neilhert quartzite, the basal
nember of the Belt formaticn The Neihart quartzite lies unconformably an
the old eroded surface of the pre-Beltian gneisses end schists, it is ebcut
600 feet thick and dips at a low angle towara the south The upper members
of the Belt series of thin-bidded sletes and sheles with ocecasicnal inter-
bedded leyers of limestone and quartzite are found fertaer to the south and
east  Eroslicn has removed both the Neihart quertsite and the upper pert of
the Belt series, es well as cll later fometions, fram an irregularly sheped
aree extending fram cbout 1 nile south of the town of Neihort to a short
distence south of the town of Barkcr, a distance of aocut 10 males The
everage width of the erocaed crea 185 sbout 8 miles Archean or pre-Beltian
rocks are exposed within this arez (29)(17) These rocks are highly
netamorphosed, cantorted, red and gray gn.isses and schists thot have been
intruded by ignecus masses, dikhes, and sills

Most of the econamiczll; importent metzllic minersl deposits in Cascade
County occur in fissures in the 1gneocus rocxs to the east and northeest of
the town of Neihart. A few cutlying deposits aeve becn found clong or near
ignecus-sedimentary contacts, but these have not been explored extensively
and have produced cnly a smell amount of ore

# camsideraple amcunt of ore nas been nmined from claims in Cascade
County Just west of the cour-y line neer Berker  The metallac minerel
deposits in this erea are me.nly replacemwnts slang or near the contact of
intrusive rocks with Cemorier shales or Carbanifercus linestane

No metellic ninerzal]l depcesits are known to pe presecnt in the sedinmentary
formetions distant ircu tue .gnocus rocks  Scveral deposits of ncnmetallic
mnerals occar in the scanmertary beds et pointe not far dlstant frcom masses
of 1gnecus rock These -z, kcve bewn formed by hydrothemmel processes
followang the igneous act.vi*y Otucr nametallic deposits occur interbedded
wvotn sed mentery formaticzs ~het were uneffected by igneous or hydro-
thernal acticn
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LABCR SUPELY AND WAGE SCALES

In the Montane (Neihart) end Berker districts nining hes been dme
intermittently, depending largely au the price of silver During the early
days the cla.ms were operated under leese, mainly by individuals or small
canpenies During boan tames, when larger campanles operated in the two
camps, the scale of wages prevailing in the Butte district usuelly wes
adopted In recent years most of the niners heve drifted away If operatians
should be resumed, skilled labor would have to be recruited fram Butte or
other mining centers Unskilled laborers probebly would be available during
the wanter months when farming and stock raising generally are curtailed

Present weges in the Butte area renge fram $10 61 for surface labor to
$12 36 for hoistmen per &-hour shift Miners, timbermen, underground
shovelers, and underground mucking machine operators are peid §l1 11 for an
8-hour shift The rete for mill operators is $11 36 These retes are for
& 4O-hour week for men working on day shift The afternocn, evening, and
graveyard shifts are peid e differentiel of 4, 6, and 8 cents en hour in
additicn to the bese rate, Time and one-helf 1s paid for overtime

MATERIALS AND SUPPLIES

Smell tools, light mining equipment, and supplles cen be obtained at
Great Fells Heavy mining and nilling equiment would have to be cbtained
fram Helena, Butte, or more distant supply points.

Mine timbers can be obtained locally fram lndependent contractors  The
cost of rough-sawn timber has increased considerably, owing to increased
labor costs and to the greater length of haul Plenty of small, lagging-
size timber is evaileble in the vicinity of Neihert and Barker

Gesaline, Diesel oil, and lubricating oils are obtaineble at Neihart or
Mconarch, wnere severel oil campanies meintain storage tenks  Where roeds
rermit, the oll campenies will deliver their products to the mines The
price of fuel oll used for heating purposes, deliv red at Neihart, was 15
to 16 cents 2 gellan in September 1949

Explosives suiteble for mining purposes are available in smaell quantities
frau deelers in Nelhart and Mcnarch larger quantities are avalleble at
Great Falls Prices for nining explosives are camperable wath prices
prevailing et Butte They range fraa $14% 75 to $23 75 a hundred pounds ’
depending cn the type, strength, and quantity

POWER

The Neihert and Barker districts have been supplied with ample electric
power for meny years by the Montana Power Co This campeny's 110,000-volt
transcissicn lines, extending south fram Greet Falls to Two Dot, pass through
Monarch end Veinart  These lines are Intercomnected with the recemtly can-
structed 110,000~valt transmaissicn lines that extend from Great Falls to

Stanfcrd and Harlowtan
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A lerge transformer staticon is masintained near Monerch  Frcm this
staticn, 23,000-volt distribution lines extend to Barker, Hughesville, and
Neihert 3Branch lines serying the mines in these areas are being main-
teined in good candition As the two mein 110,000-volt tranasmissicn lines
ere Intercannected between Two Dot end Harlowtcn, elther or both of them
cen be utilized at Neilhart, time loss due to power-line fallures cen be kept

et a ninimunm

Cherges for electric energy supplied by the Montane Power Co ere based
@ & sliding scele for actusl kilowatt-hour consumption plus a charge based

o peak demand

Mctena Power Co Schednle GS-44, epproved by the Mantana Public Service
Camissicn in September 194k, beceme effective October 1, 194k  The rates
are as follows

Mantanc Power Co Power Rates - Schedule GS-44

$0 75 for the first 12 kw -hr or less
035 per kw -hr for the next 288 kw -hr
025 per kw -hr for the next 1,500 kw -hr
015 per kw -hr for the next 3,200 kw -ar
009 per kw -hr for the next 15,000 kw -hr
007 per kw -hr for the next 200 kw -hr per kw of demand
+«005 per kw -hr for a2ll edditicnel kw -hr

Plus demend cherges

First 10 kw No charge
Next 20 kw $0 95 per kw of denand
All edditionel kw 75 per kw of demand

The hydroelectric genersting plants of the Mcntane Power Co near
Greet Fells have a total capacity of sbout 235,000 horsepower

Fram Greet Falls, high-voltage transmissicn lines extend to most of the
lerger camunities 1n centrel and western Mcntzne, they are interconnected
with lines fram cther generating plents owned by the Mcntena Power Co  Low-
vcltage lines extend through many rurel areas and to most of the nining
districts in the western part of the State

TRUXKING R~TES

Truck.ng rates fram the mines to the reillrocad or smelters depend an road
conditicns, road grades, locding and unloeding facllitles, size and regular-
ity of snimment, and the length of the haul  Before 1943, when the rail-
road served Neihart and Berxcr, ore end concentrates were loaded directly
into rallrcad cars by the operators or were traonsported for ccmparatively
shcrt distences frax the nines to loading platfoms <n the railroced Since
the recoval of this railroad, aost of the silver~leed ores and cancentrates
heve been trucked directly frca the nines or mi1lls to the smelter at
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East Helena This hes been found to be more econcmicel than trucking to
Armington and shipping from there to East Helene by reil, it avoids re-
loadang into cars and the higher reil freight rates for the higher grades

of ore or cancentrete During the spring of 1949, the cantract truck
heulege oost fram Neihert to the East Helenz smelter vaa Armington and Great
Falls, a distance of 160 miles, wes $6 a ton, or about $0 0375 2 tan-nile
When trucked vie White Sulphur springs end Townsend, & distance of 118 miles,
the rate was $0 050 e ton-nmile -

Zinc concentrate sent to the zinc plant at Great Falls is shipped by
re1l fram Armington, es there are no facilities for handling truck lceds at
the zinc plant The catract price for hauling zinc concentrate froam Neihart
to Amingtcn in the spring of 1949 wes $2 50 per tan  This price included
loading Into cars at Amington

RATIRQAD FREIGHT RATES

The only reilroed point in Cescede County fram which ores end can-
centrates now are shipped to Mcntana smelters is Amington on the Greet
Northern Redlrcad Railroad frelght rates on ores and concentrates per tan
in pinimm 30-ton carlced lots as of October 1949 fran Amingten to the
three Montanc smelters via the Greet Northern Railroad were as follows

Yelue per ton, [
not exceeding - | 815 $25 $35 | $50  $100 |Over $100
To 4L S &R Co smelter, | i '
East Helenz, Mant 2 41 29k} 347 | 38 | &13 4 66
To Weshoe Sempler, A CM Co , l
Butte, Mat . 33 | 3727 311 L4 76 | 5 05 5 65
To A CM Co zinc plant, '
Grest Falls, Mcnt 14 | 16511935 2235 |22 2 53

SMELTER SCHEDULES

Most western smelters generelly find 1t impossible to gquote a direct
blanket or open schedule for the purcnase of certain ores and concentrates
until applicable schedules can be established upon the analysis of repre-
sentat.ve semples sulmitted by the prospective shipper In many instances,
favorable schedules are negotiated and based cn contrectuel tomnege agree-
ments between the shipper and the smelter

The fcllowing schedules for ores and concentrates at smelters in
Montana have been surmerized frcm those in erfect October 1949

East Helena smelter, Anerican Smelting & Refining Co ,
copper-leaa-gold-silver ores ana ccncentrates

Paynents for netals
Gold - minimun paid for, O 03 cunce per tan

OCunces per ton Per ounce
003 to % 0 $21 81825
Plus 3 0 32 %1825
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Silver - pey for 95 percent et averzge of thc Handy & Hermon, New York
quotaticns, or Mint price, less mimirmun deduction 1 Troy
ounce per dry ton

Leca - If 3 percent or over by wel essey, deduct Ircm wet essay 1 5
units (e unit is 20 pounds) and pay for 90 percent of the
renaining lead et the average of the d~ily published A 5 & R
Co aquctations fcr camon desilverized danestic leed for
delivery in New York City, less 1 8 cents per pound of lead
eccourted for

Copper - If 1 percent or cver, deduct frcn wet copper assay 1l unit
and pey for 100 pcrcent of the remaining ccpper ct daily
net refinery gquotetions for electrolytic cctaodes es pub-
lished in E &M J Metal & Mineral Merkets of New York,
less a deductien of 6 cents per pound of copper accounted
for

Deductions

Bage charge - $8 per net dry ton for treetnent of ores eand concentrates
having a settlament lead camtent of 20 percent or less,
deduct 10 cents per tcn for each unit of lead over 20 per-
cent, fractims in proportion, $7 per ton for those hoving
nc peyeble leed content

Arsenic and antinmany (cacbined) - 2 percent free, eacess charged at
50 cents per unit, fractions in proportiam. O 1l percent of
lead ccntent by wet assay ailowed free, excess cnerged at
50 cents per pcund

Zinc - 10 percent free, excess charged at 30 cents per unit, froctims
in preportian

Senpling and asseying - Chzrge $10 per lot when less then $200 velue
end $20 per lct when over $200 vclue for shipments of less
than 5 tans dry weight Cherge $5 per lot waen less than
$200 velue cnd $10 per lot when over $200 velue for shapnents
less than 10 vans dry weight

Weshoe semplor, Anaccrdae Copoer Mining Co  Butte Mant ,
copner, goli, and silver ores ocnd concerntr._tes

Poyments for netals

Copper - 96 percent of copper ccmtent, with minimm deductaicn of 10
pounds per tom, et E & M J oaversge price of electrolstic
copper tor wecl cnding Wednesdey preceding date of scmpling,
l.ss 2 5 cents per pound
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Silver - 95 percent of silver cantent, with ninimur deductiam of 1
cunce per ton at Govermment price less 2 cents per ounce
Silver not eligible for Governnent price wall ve paid for
et open nmerxet quotaticn, as quoted by E & M J

Gold - 95 percent of gold ccntent, with ninimum deductiam of O O
cunce per ton, at $20 per ounce, plus 90 percent of preuiun
in excess of éao 67 per cunce (This 18 equivelent to peying
for 100 percent at $31 81825 per ounce )

Ireatnent cherge, £ o b Washoe senpler, Butte, Mcnt

Base charge - $4 per ton

Add 10 percent of sun of metal peynents in excess of $15 per dry ton

hdd 12 cents for each 1 percent iron (Fe)

Deduct 2 5 cents for each 1 percent of silice (Si0y) in excess of
alunine (Al0z)

Meximunm totzl tfeetment charge to be $5 50 per dry tan

In ca&se ccupeny elects to have shipnents nade direct tO the smelter at
Aneconda for sempling, the bese treetment cherge will be $3 75 per dry tcn s
f o b Aneconda Reduction Works, ansconde, Mant , with moxinunm total treat-
nent cherge of $5 25 per dry tan Lots of less thon 10 tons will be
assessed an extrz sampling charge of $5 flat on ecch lot

Electrolytic zinc plents, Anecaonde Copper Mining Co
at nncecanda and Great Feolls, Mont |,
zine ccncentrates -

Schedules for the treatnent of zirc ores or cancentrates at the Greet
Fells and hnaconda zinc plents are not guoted by the Aneconde Copper Mining
Co Beczuse certeain impuritles canplicete the treatment at these plants,
anly certocan types =nd grades ot zinc concentrates are acceptable accept~
ebility 1s deternmined cnly efter camplete analysis of & representetive
sample of the zinc concentrate invalved If satisfactory, the prospective
shapper thcn wall be offered terms of purchase

Terms of purchase of acceptable zine comccntrate by thesc zinc plents
are indicated by the following, wnica pertain to shipments made by one
producer in the Neihort eree during the spring of 1945

Payments for —etals in zinc concentretes

Zinc Eignty percent (80%) of zinc content 2t St Louis price
for prine western zinc

Lecd Eighty perccnt (8C%) of leed content in excess of 3
vercent at New York prace, less 2 ceants per pound

Silver Eighty percent (8C%) 2f 1 0 cunce per tcn or over

Gold One hundred percent (100%) if O 01 cunce per ton or

over, at $27 024 per cunce
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Other netals No payment shaell be nade for any other netzl or metals
cantained in concentretes, end such netals sboll be the
Property of the Anacconde Co

Prices for zinc end lezd shall be those quuted by
Engincering & Min.ng Journal for week of arrival o1
cncentrates at plorts of Ansconda Co

Treatnent charge

Bose treatment caerge shell be thirty doliers ($30) per dry tcn of con-
centrotes delivered end accupted, besed an St Louls price c: prine western
zinc of 10-1/2 cunts (10-1/2¢) per pound, & cost of labor in the zinc plents
of the aneconda Copper Mining Co et Anaconds cnd Greet Fells, Mot , based
at $11 40 per 8-hour day wita the edditicn to or subtracticn frcn seid bese
trectoant chorge per dry tan of concentrates of 1 cent (1¢) for eech 1 cent
(1¢) increasc or ducrecse in scid cost of 8&hour dey employment, & lead
content of 3 percent (3%), end arsenic plus .ntimeny cantent of O 125 percent

There shell be cadied to or sudbtracted frem said base treatment charge,
1 doller ($1) per dry tcn of concentrotes for eech 1 cent (1¢) per pound
increese or decresse in the price of prine western zinc et St Lauls above
or below 10-1/2 cents (10-1/2¢) per pound, frections proportionctecly  Fafty
cents (50¢) per dry ten of cancentrates shell be added to said treetment
cherge for each percent (1%) lead below 3 percent (3%) in such ccncentrates,
frectims in proporticn Twenty-five cents (25¢) per dry ten of ccncentrates
shell be addcd for eech 1 percent (1%) of insoluble meterial plus ircn
Twenty cents (20¢) per dry tan of concentuctes shall be added for eech 0 10
percent arsenic plus antinmys in excess of 0 125 percent

Treatment chorges for typical shiments of zinc concentrates sold during
1949 to the Great Falls zinc pl.nt by cne Neihort producer ranged froo. $37 22
per dry ton for cancentratos centaining over 50 percert zanc to $43 34 per
dry ton for concentrates cant.ining 43 3 percent zinc

The zinc concantrztes produced in the Nelhart and Barker districts
contain smell cnounts of wrsonic, antincny, codmiun, bismuth, Indiun, and
other aetals, in addition to the leed, zinc, silver, and gold peid for by
the smelters or zinc refineries  Codoiun, biszuth, and indiun ere recovered
ot Greet Falls in a specilal plent where zanc-tank slimes frcu the electro-
lytic plant are trected Productiom of these metels fram the smelted zinc-
tonk slinmes hes been improved by the installation of a new-type centrifugel
casting n~achire The cadnium plont hes 2 reported capacity of 150,0C0 pcunds
of ceduiun metel a nonth  Approxnotely 1 pcund of indiun pmetal 1s re-
covered for each 2,000 pounds of zinc produced by the refinery No date
a1 the quert.ty of o.smuth recovered zre cvellszsble

METALLIC MINES AND MINERAL DEPOSITS

General

Metcl mining in Cascele County hes been canfined meinly to the silver-
lead-zinc deposits in the southesstern pert or the county in the aree around
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Neihart end west of Berker (fig 1) A nunber of gold, leed, copper, and
ircn deposits in the mountzanous arezs north and west of Neilhart have been
explored, but none of then have been developed extemsively, production fram
then has been spell

Gold placer deposits were discovered in meny of the gulches on the north
side of the Little Belt Mountzans ‘These deposits, now in Judith Basin
County, were worked cn & smell scale during the 1880's but generelly proved
unprofitable end were ebandmed Gold placers heve been worked intexrmittently
by small-scele nmenual nethods at several localities in Cascede County The
deposits were smell and produced only a very small enocunt of gold

Since the first discovery in 1881, the mines in the Mantana (Neihart)
district hevo yielded by fer the greater part of the metellic minerel pro-
duction of the ccunty. EHowever, nost of these mines heve been cperated
intemittently, pany have been inactive for scme yeears

Maines in the Berker district produced a comsiderable encunt of silver-
leed ore before 1920, when nost of the district beccne a pexrt of Judith
Besin County Since 1920 & few mines cn the Cascade County side of the
Bexrker district bhove been cpercted intermittently, their productlion has not

been large

The Caerbonate or Logging Creck district is cbout 14 niles northwest of
Neihart A large number of clcins were located in this district years ago,
neny were patented A few of the patented claims extend over the divide into
Mecgher County Very little developing hes been dane When visited in 1949,
there was no actaivity, most of the old nmine workings were caved or otherwise

ineccessible

The Thunder Mcuntain district 1s of interest nmeinly because of it iron
ore deposits

The principel netallic mines and ninerel deposits cre described under
the four distract heedings The locations of the propertles investigoted are
shown by symbol and number on the accaponying Minerels Industry Survey nep
The synbcl refers to the predcmincting or principal netal or metels, although
such differentietion often 1s difficult because of verying metal cantent
The nunber designotes the property referred to in the Minerals Inaustry
Survey teble that accampenies the nop This table provides surmerized
informetion cn the metallic mines and mineral deposits investigated and on
other prospects cn which only very linited informetion 1s avaalcble

Montene (Weihert) District

The Mcntane (Neihart) dastrict includes the area within a radius of
ebcut 5 males of the town of Neihart Most of the larger nilnes are within
1 to 3 ailes, scme ere within the Neihart townsite linmits (fig 3)

The ore deposits occur principally in veins traversing pre-Beltilan
gneisses end achists or alcng the contacts of these rocks with leter
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intrus_.ves In en arca north of Cerpenter Creek, cbout 4 miles nortreest
of Neihert, the ore minercls not only cccur in fissure veins but also ere
disseninated throughcut a lerge moss of breccicted quertz porphyry, granite

porphyry, end scme brecciated gneiss (17)

More thean 20 well-defined productive veins are known in the district
The strike of most of these veins rcages between N 5° E to N 30° E , se
strike slightly to the northwest Scne dip west, others east Although
nost of the veins heve scme brenches end splits, they have been persistent
in cantinuity laterclly and in depth to the deepest nine workings The veins
et sqe of the larger nines in the irmediete vicinity of Belt Creek heve
been dcveloped meinly fran shefts or winzes  The Florence nmince hes been
developed down to an altitude of about 5,070 feet, the lowest minc level in
the district Most of the other nines are ot rmch higher altitudes, those
an the slopes of Neihart and Lang Boldy Mounteins arc et altitudes ranging
as high as 8,300 feet The vertical range oetween the lowest nine level
and the highest cuterop in the district is about 3,200 feet The topogrephy
of the area at the higher altitudes above Belt Creck generelly is favor-
able for the decp develomeht of meny of the veins by low-level adlts

For neny yoccrs after their discovery, the orc decposits were exploited
neinly for their silver content  The neer-surface orcs at nost of the nines
were sccconderily enricheds &t several nmines the ore centained considercble
gold During depressicns cnly the highest-grade ores were nined As the
nines attained greater depta, the ore becane more base, gold and silver
contents decreased Because of the high penaelties for zincy; much of the
ore was left cr discarded as it could not be merketed profitably «t the

tine

After sdlective flotaticn for ore ccncentraticn had been developed,
neny thousands of tons of materiel formerly thrown on the dunps or into gobs
es waste were nllled locally or were shipped to custcn nllls, where market-
able zinc ccncentrates were produced Zinc, therefore, beceme an asset
insteaed of a liabllity More recently, several of the mincs were operated
profitobly because of the rovenue derived fra zinc cancentratcs, especially
during the perlods of ccuparstavely high prices for opase metcls  Increesed
costs for labor, supplies, freight, and transportaticn, together with the
recent decreacse in the price of lead and zinc, have been lergely instrunmentel
in brangang about the recent almost canplete cessatiun of nining cctivities
in the Mcntana (Neihert) district

Rceds to the principel nines fomerly were accessible during most of the
yeer, but caly & few of the main rcads heve been maintained Winter travel
is difiicult becasuse of steep gradcs and deep snow Belt and Carpenter Crecks
canteln encugh weter for nilling purpuses during the greeter part of the year
Snaller strecns mey stop flowing during the wanter end eerly spring

Broadwater (Pb-Zn-ng)

The Brozdwater nine is abcut kelf & mi.ie east of the towm of Nelhart cn the
west slope of Neihart Balay Mcuntzin The clesims were loceted in 1881 but
were nct actively prospected until 1886 , when Cclcnel Breadwater acquared
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centrol  The ore bodies developed et that tine were not causidered suffi-
ciently hign grade to werrant further develomment, all work wes suspended

In 1892 the property wes sold for $165,000 to W J Clark (18) The new
owner at ocnce begen extensive operation, large bodies of argentiferous

gelena were found The mane yielded over 1,000,000 cunces of silver during
the next 2 years Up to 1895, net profits are reported to have been $465,000,
even though silver prices were very low In Decenber 1896, the ore was
thought to have been exhausted New ore shoota, however, socn were dis-

covered

Cantrcl of the property then was acquired by John E. Seerles, the nine
wes operated by the United Smelting & Refining Co , 112 nminers and topnen
at one tinme being enployed (1) Frch January to July 1857, ore shipments
averaged three carloads a weck, they were then increased to 15 carloads
(300 tens) e week (29) Campany ocpersticns were discontinued in 1898, the
nine was turned over to lcasers (2) Sane blocks of ore left by the canpany
were nined during 1898-1900 In 1901 the Broadwater nine was purchased for
the Mencnd R Mining Co by a Mr McClure (3) Operaticns continued more
or less continuocusly until 1922, when the nine was closed During the period
1901-22, net smelter returns for ore shipped are reported to have been
$114,870 72, or e gross velue of ebout $150,000 (17)

Cantrol of the property was teken over later by the Broedwater Con-
solideted Mines Co During 1928 and 1929, additlicnel developing was dcne
This work is reported to heve blocked cut approxinetely 2‘+,OOO tons of ore
between the No 3 end No 8 adit levels It wes not until 1940 that nining
end nilling of this ore was undertaken by the Klies Mining Co A4 new
selective flotetion nill with a capacity of ebout 100 tons 2 day was can-
structed Opereaticns were ccntinucus until 1947, by which time ell of the
easlly avellable ore had been nined or pulled fra the old stopes During
this 8-year period, 108,214 tcns of ore wes mined Fran this are, 822 ounces
gold, 381,850 cunces silver, 61,832 pounds copper, 5,974,967 pounds leed,
and 7,472,786 pounds zinc were recovered (1%) Production of the Broedweter
nine before 1940 has been estinoted to have had a velue of ebcut $5,000,000

The Brocdweter clainm now 18 owned by the estate of R E Paine, 50
Congress Street, Boston, Mass The other cleims in the Broadwater group
are owned by the Broadwoter Consolideted Mines Co , ¢/o E L Maury, Butte,
Mont All nine workings were ineaccessible in 1949

According to Weed (29), "the main vein is strong and well-defined and
traverses light-colored schists and reddish or streaked-gray feldspethic
gneisses, which 1t crosses ot nearly right angles throughout the greater
pert of its extent as developed At the extreme northern end, the level
penetrates Pinto dlorite COffshoots and splits are numercus, mostly from the
henging well, but are not large or important " Horses of rock to 50 feet
in length end to 25 feet in w#idth were scmetimes encountered. At the
southern end of the property the workings indicated brenching of the vein

The vein (fig 4) ranged fram 3 to 6 feet in width The wells were hard
and well -defined The veln naterizl wes malnly of altered country rock, it
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wes usuelly distinctly bended or sheceted In scne parts of the mine the
vein neterial was brecciated, fregments of country rock being cemented by
berite, quertz, ore minerals, and to & lesser extend by clay In places
vhere the vein wes b4 to 6 fect wide, streaks of ore 3 to 8 inches wide
occurred neer both walls, either frozem to the wells or separted fram them
by bends of clay a few inches thick This clay, owing to filns of silver
sulfides, often was rich ore

Ore ninercls often occurred acrcss the entire width of the vein in the
exceptionally rich ore shoots where sheeted or bended structurc was not pro-
nounced In sae places, however, the bended structure wes very narked
owing to ninute bands of spar in the darker sulfides

As in nost of the mines in the district, gelena, sphclerite, and pyrite
were the nmost abundant sulfide nincrals nssaociated with these minerals were
smaller cnounts of cholcopyrite, polsbesite, pyrergyrite, pearceite, end
proustite, which usually occurred as coatings or as snall inclusions in the
glene and sphalerite Ankerite, cerussite, siderite, and other carbonates
usuzlly were present in the oxadized zine Barite, rhodochrosite, and quartz

were cQmw.on gangue ninerals

‘The nine was developed by three adlts, two shafts, nunerocus raises, and
& winze sunk to about 125 foet below the lowest, or No 8, edit level (fig &)
The No 8 level was driven clong the vein for about 2,800 feet The No 3
adat level, at an altitude of 6,416 feet, or 300 feet above the No 8 adit,
ves driven on the vein for about 2,4CO feet The No 2 adat level, 100 feet
above the No 3 adit, wes draven aoocut the sene distance Otaer levels
driven frco the old shafts extended northwoard and were cannected by ralses to
workings of the Bleck Bird cnd Silver Belt nilnes

Five intermediste levels were driven between the No 3 and No 8 adit
levels No 9 and No 10 levels were driven short distances scuthward fram
the winze sunk from the No 8 adit level, but no stoping was dcne  Develop-
nent by the Broedwater Consolidsted Mines Co in 1928-29 was m~anly cn the
No 7 level in the northern part of the nine, about 115 feet above the No 8
adit level The ore developed at that time, together with zinc ore formerly
diriped into pgobs, mey have been mned later by the Klies Mining Co  as far
as ccn be learned, no developing wes acne bclow the No 8 udit level on the
nort* ore shoot Most of the nine openings were inasccessiole in 1949  The
lowest, o2 No 8 adit, was closed by ice

The high-grsde ore nined before 1900 is reported to heve contained 20
percant zinc, 7 to 8 percent lead, and 40 to 60 cunces silver The low-grade
ore conteined 20 to 30 ounces s_lver (29) Thas ore probaoly was mined at
shallow depths Between 1901 cnd 1921, shimments average abcout 50 cunces
s1lver per ta, 5 percent lead, and 7 percunt zinc (17) The ore produced
fran 1940 to 1947 wes mined at 500 to 800 feet below the surface, mucn of it
wes obtained fram old stope gobs and dumps Metal recovercd frcn this ore
per tcn cncunted to abcut 3 5 ocunces silver, 2 T percent lead, 3 4 percent
zinc, and e szell cnount of corper ena gold (14)
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During the spring and surmer of 1949, the King's Hill Mining Co , a8
lessees, nilled unsorted dunp neterizl fran the No 3 and No 8 adit dumps
in the Neahart Mine & Milling Co 's 125-~ton flotation plant at Neihaxrt  This
nlll formerly wes owned by the Klies Mining Co The dunp neterial was nined
by & 5/8-ya.rd. gesoline-powered shovel end hauled to the mill oy trucks
About 65 tens of dunp neteriel averaging about 5 ounces silver, 1 O percent
lead, end 1 4 percent zinc was nilled daily A lead concentrate canteining
ebcut 160 cunces silver, 65 percent leed, and 9 percent zinc wes shipped to
Eest Helena by truck A zinc concentrate cantaining about 53 cunces silver,
5 percent lead, and 52 percent zinc was shipped by truck to Arnington and
thence by rail to the Aneccnda Copper Mining Co zinc plent at Great Fells
Mill talls contained about 2 cunces silver, O 2 percent lead, end 0 5 percent
zinc The Kang's Hill Mining Co operaticns were temineted in July 1949,
when base-netal prices beceme too low for profitable operaticm

Moulton (Pb-Zn-hg)

The Moultcn nine, another large producer, is cn Rock Creck about cne-
fourth mile east of the north end of the mein street of the town of Nelhart
The clain wes located in the early 1880's by Jonethen McAssey end was surveyed
for patent in October 1888 It was owned end opereted by the Dianamd R
Mining Co untll July 1893 3By that tinme the nmine was credited wath atotal pro-
duction of 450,000 ounces of silver (29) The gross velue of the ore with
the acccmpenyang lead and zine nust have exceeded half a millicn dollars (17)

A gravaty cancentretor comnected with the nine by a tronwey was
constructed et Neihart during the surmer of 1899 Low-grade ore and ore
fran the dunps of the Moulton mine were treated in this concentrator during
1900 After 1901, the mine wes relatively inactive until about 1917, when
it wes taken over by the Cescade Sllver Mines & Mills Co. Active nining
resuned inmedietely The old mill was renocdeled end during part of 1919
treated as much es 150 tans of ore a day The mill burned in May 1921 and
was not rebuilt During 1918-23, inclusive, net smelter resturns fram ore
or cancentretes shipped eggregated $895,857 59 (17) Producticn of the
Moulton mane to 1923 is cstinmeted at approximately $1,500,000 (17) The
property now is owned by the Broadwater Consclidated Mines Co , c/o H L

Maury, Butte, Mont

Severel veins were developed, but the Moultan vein (fig 5) wes the only
cne nined The Moulton vein hes a strike about N 30° E , the dip rsnges
fraz 80° to 90° NW The vein has been deflected on both sides of the Moulton
fault, which crosses the nein ore shoot et about 1ts center However, it soon
resures its normel strike (17) &sccording to H L Msury, the fault itself
conteans segregeticns of ore minerals

The Mcultcn vein i1s in pre-Belticn black mica schists and pink gneiss
It renges in width fron 3 to 7 feet The veln materaal is nzinly a crushed
eltered country rock containing dissemanested sulfiaes, elthough bands or
pe/ streaks to 2 feet in width occurred in the richer ore shoots The ore
minerals ere meanly gelene and sphalerite with smell epounts or chelcopyrite,
end pyrate Intamately nixed wath those minerals are proustite, pyrargyrite,
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DPearceite, and pclybasite Ankerite, barite, rhodochrosite, end quartz are
cancn gengue ninerals, with siderite and cerussite usually present in the
oxidized zcne

The nine was developed by two adits, a 550-foot 3-campartnent shaft with
levels at 100-foot intervels, a 125-foot winze fran the 500-foot shaft level,
and e winze fra the 625-foot level to below the T00-foot level (fig 5)

One of the adiis, known as the Blacksmith tunnel, wes on the north side of
Rock Creek It was driven on a vein believed to be an extensiam of the vein
can the Scuth Carolina or Gen clain, which adjoins the Moulton an the north
No ore was encountered in this adit The other adlt, which 1is on the south
side of Rock Creck, was driven peartly an the Mcultcn vein and several other
anell veins and pertly on the Mculton fanlt Scne ore was mined fran one

of the small veins developed by this working Virtually all of the ore
produced by the Moulton mine was nined frcn the shoft workings

According to reports, nost of the developed ore has been nined down to
the 500 level, although some good ore remains According to Williem Thorsa,
Great Falls, Mcnt , scme ore, lower in grade than the average then desired,
wes left above the 140-foot and 300-foot levels to the north of the sheft
Scne good ore was found on the 625-foot winze level, but cnly pert of it was
stoped as it cantained constderasble zinc, it could not be profitably mined
and shipped H L Maury states that good ore wes found on the 700-foot
level south frau the lower winze where the vein was 6 or 7 feet wide and
contained two rich pay steaks each about 12 inches wide Drifting on this
level was done by lessers, wno produced ane carload of ore that netted them
$2,156. TFurther exploration cn the lower levels cessed when the campeany
closed the nmine in 1923 Most of the higher-grade ore cane fran above the
300-foot level Below the 300-foot level the ore ccntained more zinc and
less silver Average shipments fraa the lower levels contained about equal
ancunts of lead and zinc It is probably that ore of milling quality
exists to a considerable depth below the present nine workings (17) All
of the nine workings were inaccessible in 1949

Camprcnise (Pb-Zn-Ag)

The Ccnpranise clain is cne of the Moulton group It is within the town
of Neihart and extends across the main street neer its northern end

The cleln was located March 15, 1884, by John Wilson, et al The main
vean first wes prospected by an adit driven about 400 feet northward toward
the Moultcn clain, which adjoins at the north In later years the property
was cperated by the Cascade Silver Mines & Mills Co , the Broadwater Con-
solideted Mines Co , and by various lessees Before 1930 a nmain adit on the
Conpranise clainm was driven an the Moulton vein and extended into the
Moulton claim Crosscuts to the east fran this adlt intersected other veins
thet extend into the Enpire and the Unity cleins adj)oining the Moulton clainm
at the sast Scme ore was produced frcaa these workings, but this producticn
has been included with that of the Mcoulton nine Abcut 1945 e 150-foot
shaft wes sunk by Spehn, Loberg, and Taylor at a point scutheast fron the
portel of the main adit A drift wes driven northward for several hundred
feet cn the 120-foot level of this shaft This work was terminated before
the Mculton workings were reached Since then no work has been dome
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The veins cn the Ccupranise and adjacent clains traverse varicus gneisses
end emphibalites They ronge frau & few inches to 3 or 4 feet in width
The main, or Mcultcn, vein strakes abcut N 15° E and cips aocut 80°to 85°NW
The cther veins strike N 20°9-50° E and dip 500-759SE

Because of its ccoparatively low altitude, the Ccnpranise adit has been
ccnsidered for use as e a2in haulege and exploratory adit  Its extension
northwerd to the Mculten fault and thence socutheasterly alang the fault
would provide e haulage way fran which nony of the veins in the claims farther
east cculd be developed at a considerable depth below their present workings

When visited in 1949, nost of the main edit workings were cpem and in
good ccndaticn The sheft workings were partly filled with water

Unity end Rochester (Pb-Zn-Ag)

The Unity and Rochester clains are included in the Moultca group Both
clains ere east of the Moulton clair The Unity clain wes located February
15, 1889, by Edgar A Maclay, et el  The Rochester clain was located
Mey 1, 1884, by Jemes F Menefce, et 21 Both cl.ims now are cwned by the
Broadwater Cansolid..ted Mines Co

Several veins were exposed in surface wor¥ings cn both cle.ns An adat
crosscut, known as the Rochester adit, wes driven eastward fran the Unity
clain for apout 540 feet  Short drifts were driven cm several veins inter-
sected by this adit, trcn which scne ore was nmined

The extensicn of the Rochester adit hes been considered e neans for de-
veloping veins on claims farther east This adit was inaccessible in 1949

Florence Mine (Ag-Pb-Zn)

The Florence nine 1s abcut cne gquarter of e nilc north of tae north end
of the main street of Neihert The main workings are in the steep hillside
cn the eest side of Belt Creek The Florence clein was located November 18,
1886, by Richard G Wight, ot al The mine wes operated first by the
Florence Mining Co , which began operaticns during the surmer of 1839 The
lower aa-t was driven 420 feect, & winze hed becn sunk 65 feet by 181 Same
ore was produced and shipped to the smelter at Great Falls (9) When the
mine shut down in 1893, the winze had been sunk to the 100-foot lsvel with
drifts started on the 50~-foot and 100-foot levels (10)

The nine was idle until 1895, when it was purchased by the Florence
Mining & Milling Co Unitl 1910, operaticns were neerly ccntinuous During
thig l5-year period, the nine was developed by six adits The No 1 adit,
abcut 30 feet ebove Belt Creek, is about 1,000 feet lcng No 2 adit, about
50 feet abcve No 1, is 650 feet leng No 3 adit, 200 feet above No 1,
1s 600 feet long Nc 4, No 5, and No 6 adits, at successive 100-foot
intervals above No 3, ere each ebout 4LOO feet lang A two-campartnent winze
was sunk at a point 135 feet in fram the portal of No 1 adit to e depth of
500 feet Levels were driven at 100-foot intervels These levels, Nos 1,
2, 3, 4, and 5, extend, respectively, 960, 750, 565, 450, and 300 feet to
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the north end 130, 190, 240, 290, and 350 feet to the south The south
arirts, excopt those on the No 3 and No 5 levels, terminete et the Moulton
fault The No 3 and No 5 levels were driven through the fault, short
crosscuts were driven east and west in ettempts to locate the continuaticn
of the vein Two sell veins were intersected, but neither proved to be

the zain vein (17) In 1910 the lower pert of the mine was allowed to £ill
with water All proauction after that tinme weas nade form the adit levels

or frco a resorting of the dumps In 1949, nmost of the No 1 adit workings
were accessible All cthor mine woritings were inaccessible, the winze was
filled with water

Saetine between 1910 and 1916, the Florence, M & I, Britash Licm,
Concentrated, end Monaerch cleins, which canprise the group, wcre purchased
by Allen Pierse end E » OShaw Fran 1916 to 1931 about $30,000 worth of
ore was produced by lessees Frau 1932 to 1935 the nine cgnin was idle In
1935 the Florence Co obtcined a lease and band an the properties fran tae
M & I Mining Co , which was owned nainly by Pierse and Shew The Florence
Co operated the nine until April 1943 ©The M & I Mining Co fs 60-tcn
flotation nmill wes operated untll June 30, 1943, when the properties end =ll
equimnent, including the n2ll, were sold to the Bennett Minang Co (22-1943)
This canpeny stlll owns the nine but has not operated it

Producticn of the Florence nine fram 1901 to 1943, inclusive, is reported
to have been 105,18 tcns, fron which 98 39 cunces gold, 2,015,666 ocunces
silver, 11,166 pcunds copper, k4,323,319 pounds lead, and 4,724 pounds zinc
were recovered (14) Eorly shipments of ore to the smelters are reported
to have ccntained 50 to 200 cunces silver per tan, 4 to 10 percent leed, end
3 to 10 percent zinc (17) The zinc in the ores and conccntrates then
shlpped wes not accounted fcr, but the quentity rmst have been ncarly as
large es thet of the lead recovered

According to Weed (29) s four well-defined veins occur within a wldth
of 300 feet OCnly two of these hed been prospected an the surfoce The
Concentrated vein, to the north of the nmein Florence vein, wes drifted on for
about 1,500 feet It was reported to have averaged 5-1/2 feet in width and to
have cantalned a large tannege of rillling ore A crosscut frca the end of
the No 1 adit enccuntered another vein No work hes been dane cn these veins
since the 1890's (17) Other crosscuts to the northwest fran the main adit
level encountered two veins, both of which were drifted an for unkown
distences The first vein, abcut 35 feet north of the mein vein, was stoped
north of the crosscut both apove and below the level The other vein, about
195 feetv northwest from the nmain vein, wes stoped for a short distance

According to L B Stark, Neihart, Mont , o hale dicmond-dralled west
fran the 300-foot wanze level cut o vein about 7 feot wide thet was reported
to have contalned ore asscjing 22 cunces silver ¢ ton This vein neoy be the
downward extensicn of the Concentreted vein or cne of the other veins
encountered to the rorth of the Florence vein,

The Florence vein, striking about N 10° E , ranges frcm ebout 4 to 6
feet in wadth It occupies ¢ well-deilned, nearly verticael fissure ncinly
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in greay feldspar gneiss but otherwise in black anphibolite Within the vein
the pey stresk veried in wodth and positacan, sametines f£1lling the entire
widta of the vean Splits in the vein usuclly canteined richer ore for short
distances then the nain pert The sulfide rninerals arc gelens, spnaleritc,
pyrite, polsbesite (or pearceate) ; Proustrte, tetrzhedrite, and 2 little
chelcopyrite Gengue ninerals ere barite, ankerite, and quertz

The ore was secanderily enriched nesr the surface, but the bulk of the
nin ng wvas dme in prinery ore (17) The ore ebove the developed perts of
the n=in vein h=s been nined rather canpletely; The ore on the 500 or bottom
winze level is reporied to heve been smewhat lower in grade than that at the
higher levels, but the vein wes proportimally wider

Hertley (Ag-Pb-Zn)

The Hartley nine is about half e nile northeast of the town of Neihert
cn the northwest side of Nexhart Baldy Mountain It is abcut three-eights of
a mlc east fran the Moulton nine and ebout tne sene distence north of the
Breoedweter nine

The property was located June 20, 1883, by Thames hAngers, et al It was
ecquired later by William Mueller, who begon sh.pping ore in 1901  Between
1901 end 1917, Mueller mined and shipped ore velued at $170,608 05 (17)
During this tine the nain addt level was lengthcncd to about 1,000 feet, a
winze wes sunk frop this a2dlt level to a deptk of 200 feet Little minmang
was dcne from 1917 to 1919 Mueller scld the preoperty in 1920 to the
Neihert Consolidated Sailver Maning Co After this cazpany obteined the
property, the winze was sunk to & depth of 500 feet Nearly all of the vein
above the S500-foot level wes nineda for a length of about 400 feet (17)
Ccnpeny cpereticns ceased in 1924 ILater operations were conducted by

lessees

+~ snell nill wes operated on material from the Hartley dumps during 1928,
when 380 tone of ccncentrates were produced. These ccncentrates, ccntaining
12 1 cunces gold, 640 cunces silver, 171,803 pounds lead, and 454 pounds zinc,
hed & value of $38,058 82 (17) The nine was idle fram 1929 to 1933 It was
recpencd in 1934 and operated continucusly until 1940

During 1939 and 1940, the property wes cperzted by Stewart and McVeda
(21) Production during 1939 28 reported to heve been valued at about
$17,000 The ore was milled in a 35-tan floteticn plant operzted by the
Ruby Silver Mines, Inc (22-1940) The nine has been idle since 1940 The
property, cansisting or elght patented cleims, now 18 ownea oy the Neihart
Consclideted Silver Mining Co , Great Fells, Mant all mine workings were

inaccess.ble in 1949

Production fran the Hartley mine frau 1901 to 1940, inclusivc, it
reported to have been 64,423 tons or ore, fran which were recovere. 164 Ok
ounces gold, 1,535,426 ounces silver, 10,028 pcunds copper, 3,894,765 pounds
l.ed, =nd 5,000 pounds zinc (1k4)
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Three or nore veins zre known in the Hertley grcup of claims  Virtuelly
ell cre oined came from the mean or No 3, vein Sae ore wes mined by
Mueller fram shellow warkings in the No 2 vein, but this vein never was
developed et depth (17) The veins occur in gras erd red gneiss The nein
or No 3 veln occupies a well-defined figsure ranging in width frao a few
inches to severel feet It strikes sbout N 10° E =and has an average 4ip
of 50° NW. The nain ore shoot was about 600 feet long, it nerrowed at the
north end eand ternineted et a fault .at the south end The ore shoot reked
ebcut 50° towerd the south Bending was canepicucus, druses lined with quertz
wvere Of frequent occurrence Well rocks were not intensely altered but
conteined scme sericive, keoclin, and fine-grained pyrite.

The sulfide ninerals were chicfly golene, sphalerite, and pyrite in a
genguc of crushed, eltcred gneiss and qu.rtz with ankerate and berite The
silver ninerels were chiefly palybasite (or pcerceite) end proustite Netive
silver 1n the fom of wlie or threedlike nasses was abundoant in the uppser
workings, especiclly above the 300-foot winze level Below the 200-foot level
the silver cantent decreased narkedly Ore shipments fran above the 200
level, nainly fran the zane of secandery enriclment, cantained fram 56 to
203 cunces silver, 7 to 20 percent lead, 5 to 16 percent zinc, and O to
0 017 cunce gold a tan Shimmcnts fraa below the 200 level were nainly of
Pripery ore, they contained 20 to 100 cunces silver, 5 to 15 percent leed,

2 to 10 percent zinc, and O to O 02 cunce gold per tan Neer-surfacc cres
ccntelned considerable enocunts of limemate, cerussite, snithsonite, and
Probebly scae calonine, netive silver, proustite, pyrargyrite, and
cerargyrite occurrcd, often abundently (17)

The nein vein is reported to have veen abcut 4 feet wide cn the 500 level
end to have contalined ore similar to that ninea up to 200 level Deesper
develoment would be necesscry before the ore pelow this level coculd be nined
The No. 2 vein, whilch produccd ore zbuve the nein edit lewvdl, hes not been
prospected below thot level  Other veins sre known an the Boss clainm, which
<djoins the Hartley cn the west The norta end of the property hes not becn
prospected

Queen_of the Hills (Queen-O‘'Brien)(Pb-Zn-Ag)

The Queen of the Hills nine adjoins the Galt (fig 6) and Equetcr nines
et the west The property wes located in July 188l by Jemes § Neihert end
surveyed for patent in June 1884 First developuent exposed such favorable
conalticis that the Queen of the Hills claim, together with the Hamestoke and
Ot3rien clains, waich adjoin on the scuth end north, respectively, was
opticned in 188k for $45,000 This opticn wes relinquished the following year
Later develoment by the owners socn resulted in the discovery oi large ore
bodies, fraz which meny shipments were made (17) After October 13, 180,
the properts was owned and cperected by the Queen of the Hills Mining Co., until
July 183, <hen operations were suspended owing to the low price of silver
and lead ég ) Operctins were resu.ea in 1894 by the Queer Mining & Milling
Cc By 1&97 thc min adit wes cbout 1,000 rect long, end & three-cocpartucnt
sheft ked becn sunl to e deytn of 3C0 feet, wath levels et 100 and 300 feet
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In 1897 the nine was closed, end the lower workings were allowed to £111
with water (2) Fran 1898 to 1907 the nine wes opereted nore or less
continuously Much of the ore produced during this pericd came fran the
OtBrier vein

Internmittent operations have been canducted mainly by lessees since 1907
The Aneccnda Copper Mining Co at cne time did considerable develomment an the
300~foot level The nine was opersted fram 1926 to 1629 oy Leyscn Brothers 3
who shipped 10,551 tans of low-grade ore cnd dunp naterial to the Tinmber
Butte mill et Butte, Mt , where 1t wes treated by selective flotation
Fraa the ccncentrates produced, 64 46 cunces gald, 179,548 ounces silver,
3,684 pounds copper, 1,006,251 pcunds leed, and 2,002,105 pounds zinc were
recovered (14)

The Queen Leasing Co tock over the nine in 1940, ccnstructed a 60-ton
selective flotetion nill, and began operations that continued until Merch
1942 The nill was dimentled eand renoved (22-1940) The nine has been
idle ever since Ownership of the property renains with the Quenn Mining &
Milling Co , Kalispell, Mont. During operaticns by the Queen Leasing Co ,
23,068 tans of ore and dunp meteriel was nilled, the metal recovery fra
concentrates produced therefran cmounted to 27 00 ounces gold, 68,749 cunces
silver, 1,188 pounds copper, 400,002 pounds lead, and 81,6C0 pounds zinc (14)

Ore produced fran the Queen of the Hills nine, including that fron the
0'Brien vein, fran 184 to 1928, inclusive, is reported to have had a value
of $457,559 67 (17) No productian is recorded for the yeers 1930 to 1939,
inclusive Production fran 1901 to 1942, inclusive, is reported to have been
41,358 tams of ore, fram which 130 78 cunces gold, fl»30,629 cunces silver,
4,872 pounds copper, 2,037,465 pounds lead, end 2,160,105 pounds zinc were
recoverea (14)

The Queen vein wes develcped by three adits and & 300-foot shaft wath
levels at 100 feet and 300 fcet (fig 6). The two upper adlts were short
The lower edlt was driven northwerd ca the vein to about 400 feet fran the
end line of the Galt clain, shicn ad,oins an the northeast Froenm this point
the adit was extended northwera by the Galt Mining Co into the Gelt clacinm
onc under tre r_gher Gelt nine workings The 300-foot shaft level later wes
extenaed northward into the Goelt cleizm It <130 wes driven southwerd for a

distence of ebcut 650 feet

The O'Brien vein was developed by en adat drift about 400 feet long
driven on this vein fram near the nortrern end of the Queen of the Hills
cledln A 300-fcot crosscut also wes driven westwerd to the OfBricn vein
fraa e point about 950 feet in frcm the portal of the Queen =2dit An unknown
footage of drirting then wes dane A vein believed to be the O'BErien was
intersected by « crosscut frm the 300-foot level of the Queen shaft and

drifted an for about 550 feet
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The Queen vein strikes about N 259 E , its dip ranges frcn neerly
verticel to 75° SE The O'Brien vein has esbcut the same strake as the Queen
vein but dips sbuut 75° NW Both veins ere in light-colored feldspathic
gneiss in the Queen of the Hills clein In the Galt clain, ferther to the
north, the Queen vein crossesarhyolite porphyry dike, then enters Pinto
diorite, wkere 1t nerrows and oecames unproductive (a7) On the Queen of
the Hills clain, the Queen vein ranged fran 1 to 6 feet in width In places
cn the Galt clainm the vein was 10 feet or more in width

The sulfide ninerels in the ore are chiefly gelena, sphalerite, and
pyrite, wvath smell apounts of chelcopyrite, pyrargyrite, polybasite or peer-
celte, end proustite The Gengue ninerals are gquartz, ankerite, and barite
In the oxidized upper perts of the veins, lincnite, secandary silice, cerussite,
snithscnite, native silver, and possibly cerargyrite, were precsent (17)
Unsorted ore shippid during 1926-29 contained an avweege of ebout 17 ocunces
silver & tan, 4 7 percent lead, eand 9 6 percent zinc (1k4)

According to Son Williams, Belt, Mont , Werren Ferd, Raynesford, Mant ,
end Peul Stark and W G Powers, Neihert, Mont , the Queen vein at the 300-
foot sheft level wos a8 wide or wader than in the upper parts of the nine
but contained nore zinc

When visited in 1949, the upper adits were caved The shoft apparently
was in good condition but filled with water to about 75 feet below the collar
All workings on the O!Brien vein were incccessible

Galt (Ag-Pb-Zn)

The Galt nine 18 east of the nmaln highway abcut cne-eighth nile north
of the norta end of the n.in street of Neihort It adjoins the Queen of the
Hills mine on the north The property first wes loccted as the Mcssachusetts
cn Jenuery 1, 1886, by Edwin W Toole, et a1 Befcre the railroed wes built
to Neihart, the cre nined was dragged down the nountainside in decr skins,
transported to White Sulphur Springs by peck horses, heuled by w=gon to
Iavangstan, and taen sent to Craha or Kansas City Shelters by rzal  The omine
wes operated intermittently for meny years by the Galt Mining Co In 1895
an agreenient wes rede with {he Queen Mining & #Milling Co , whach gave thc
Gelt Mining Co the right to extend the main Queen adilt for a distence of
40O fect and to use this adit for developing the Galt vein All orc taken
fra the Queen veln became the property of the Queen Mining & Milling Co
The Galt Minirg Co agreed to pey &l 25 a tcn for all ore mned fraa the Galt
veln and trermed out through the Queen adit This agreenent wes fur a 3-
year period but leter wes extended frum tine to tame, the royalty rate being
reduced to $0 50 & tan

The rine was idle frau 1897 to 1899 (29) It was operatcd during 1900
end 1901 but egain wes idle in 1902-1905 (3) Ccnsiderzhle ore was mined
fra. 1906 to 1908 (24) The mine was closed fram 1908 to 1916 (14) Fra
1916 uatil 1929 1t «grin wos in continuous operzticn  In 1932 the Gelt Minang
Co wes tcken over by the Ford intercsts cf Beston, Mess The caupany was
reorgonized an 1935 as the Gelt Mines, Inc  after 1955 the nine wes opersted
by tke Lexangtcn Maning Co , then by Williex Derring.r of Great Falls, Mcnt ,
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and finclly by Stark and Raves, who purchesed the Gelt and Equotor clainms

To avoid pocyment for the raght to trem ore througn the Queen adit, & crosscut
was driven to the Galt workings frr. tne Equator clecinm Durang the summcr
of 1949, the lower Gelt adat wes being reopened Ore recovered fran this
level was treated in the Star Manang Co 's flotetionm nall untal operztions
ceesed 1in August The Gelt mine now is owned by L B Sterk, Neihart, Mont

The nine is developed by two upper adits, by the extension of the main
Queen of the Hills adlt, by the extemnsion of the 300-foot drift driven fran
the Queen shait, and by a crosscut edit fraa the Egquator clainm  Severel
intemedlate levels betweeen the Queen adit and the lower Gelt adit also have
been draven in the main orec shoot  Other working levels have been driven
between the 300-foct level of the Queen sheft and the nein Queen adit (fig 6)
Vhen visited in 1949, a pert of the lower of the two adits hed been re-
habiliteted and wes accessible for e distance of a few hundred feet All
other worklngs were clcsed by cavang

According to Werren Ford, Reynesford, Mcnt , the Gelt nine was the
first mane to be <cperated successfully in the Nelhart area Up to 1920 the
nine hed produced over 800,000 cunces of silver valued at $552,000, ebout
$100,000 in dividends hed been peid Ir & letter written by Frenk Merion in
1920, 1t wes stated thet the ore wes very rach in nany plauces At one place
the vein was 16 feet wide cnd everaged 70 cunces silver a ton  Seversl small
carloads of ore netted from $3,600 to $5,327 e carload In 1928 Jesse L
Meury estineted total producticn to heve been about $1,000,000 (17)

It is known that a large production was nade before 1901, but no records
are avealable Productiam frem 1901 to 1948, inclusive, is reported to have
been 20,961 tons of ore, fram whicn were recovered 145 22 cunces gold,

476,584 cunces silver, 5,010 pcunds copper, 1,798,223 pounds lead, and
706,927 pounds zanc (1k)

The Gelt vein occurs nainly in light-colored feldspzthic gneiss, but
near the north end of the clein it is in Pinto diorate and blach cmphibolite
gneiss At several places the veln follows clong & rhyolite porphyry dike
It ranges frau 1 foot to as much a3 20 feet in width Its genersl strike is
N 20° t0 30° E  Where nost proauctive, the veln stands nearly vertical an
tre lower levels the dip reonges fran 70° to 80° SE  The well rocks generally
are altered for considersble distances from the vein (2¢) The voun motericl
is mainly crushed eltered country rock cantalning bands or lenses of suliide
ninerels These sulfide ninerels ere chiefly gelena, sphalerite, end pyrite
with which pclybasite, pearceite, prcustite, and pyrargyrite are intinately
associated Cerbonates and oxides were of camoin occurrence in the near
surface workings Other then eltcred country rock, the principal g=ngue
ninerzls ere guartz, ankerite, ard barite The vein splits elmg both sades
at nunercus plcces, these splits generally were very prcductive at and near
the n2in veir Sarpling or the ore pody at a depth or 950 feet below the
surfoce in 1928 by Jesse I Maury indicoted en everage o1 19 8 ounces silver
a tan, 4 5 percent lead, ana 4 5 percent zinc (17)

Ster (Ag-Pb -Zn)

The Ster mine is on the east side of belt Creek abcut half o nile north
of the north end of the m2in street of Neihart The present Star rine hold.nzs
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are a ccnsolidetion of the Evening Ster and Londen properties  The Londan
vein wes dascovered end prospected by shellow surface wor.ings end by two
adits during the early raning lays Ccnsiderable smcunts of sraipping-gzade
argentifercus lead cerbonete ores were produced fram tne shellow workings
Later, the nmein Ster adit was driven to dcvelop the southerly extension of
the Londan vein  Scversl smell orc shoots were erccuntered ond rinca  The
high zinc content of the ore shipped ceused the impositia of heevy penelties
by the smeltur This uisccureged further development, opercticns ceased
Fra. 1906 to 1915 lessees shipped &=cll enounts of ore After 1915 small
tconeges were mined annually untal 1922 2 After 11 yeers or incctivity, lesses
agein begen opersticas in both the Evening Star end Lonloan cleins, inter-
nittent shipments were nade until 1929 In thot year Mus Lcerette Rives of
Conrad, Mont , becene the owner of the properties a Z0-ton pulk flotation
nill wves canstructed Fran 1940 to 1948 the properties were opercted by

Mrs Rives, by the Lorette Rives Syndicetc, cnd by the Star Mining Co , whach
wves owned equclly by Mrs Rives .nd L B Sterk of Neihert, Mont About 194k
the nill wes renodeled for sclective flotetion Ore fron the Star nine end
fran the Galt and Eguator clains, which had been acquired by the Ster Mining
Co , wos m1lled hAiter Mrs Raves!' death Iin 1949, Stcik purcnased the

Rives interests

Prcaucticn records for the years prior to 1901 are not cvelleble JFrao
3901 to 1936 ; Inclusivo, the recorded producticn froz the Londan group is
reportea to have becn 618 tons ot ore, fram wnich were recuvered T4 35 ocunces
gold, 28,421 ocunces silver, 233 pounds copper, end 137,717 pcunds leca (14)
Ore production fray the present Ster grour of claims frr- 1901 to 1948
inclusive, vwhich includes ore produced fran the London clein, during 1941-48
and elso frcn the Gelt and Equetor dlains during 1ybb-47, i3 roported to
heve been 54,610 tens  Mctal reccovery fran this tumege enounved to 626 90
cuncos gold, 216,197 ocunccs silver, 9,428 pounds copper, 1,948,841 pcounds
lead, end 552,377 pounds zinc (1k)

The Ster mine 18 developcd by three adit drifts, nunerous raises, and
three short winzes Two of the adats are an the Landon clza..  The Star 2dit,
2,218 feet 1ang, is at an eltitude of 5,600 feet, or 134 fecet oelow tte
lower Landon adit, 2t 1s Jle nmain heul~ge and worging level  Twe ure shoots
vere found cn this lcvel One of tresc, enccuntered z2bout 240 1cet fra the
portal, was abcut 125 feet lang, the other was forther north under the lower
adit of the Londcn cleim It is reported thet lema-zinc ore wes encountered
still fzrther north whun the Star Mining Co cxtended the 2ein edat (17)
Three winzus were sunk below the Sv-r adat, but no zminirgz has veen acne below
the adit luvvel Oprc of the winzcs ebout 330 feet in from the adit po~tal was
szok to & depth of apout 60 feet, anotuer winze sunk .n the vein below the
London ore esnoot was about 20 feet deep (17) The depth of the third w.nze
is not known

The Bureau of Mines conducted a emell amount of development and explora-
tory werk on the nroperts ar 1644  An old crosscut apout 25 feet long,
driven northwest from a point about 1,000 feet in frcm the portal of the Star
adat, was edvanced an additicnal 140 feet by the Bureau of Mines A strong
ve'n having anmroximately the seme strike ard dip as the Ster vein was
encountered 145 feet 1n from the Junction of the crosscut and the me.n adait
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Where intersected by the crcsscut, the vein was 5 5 feet wide but was weakly
mineralized A 6-inch band of quartz and gouge near the center of the vein
conta.ned small amounts of lead and zihc sulfides A horizontal diamond drill
hole then was drilled N L46°931'W tor a distance of 700 feet beyond the face
of the crosscut A nerrcw vein was cut between 39 5 and 41 5 feet froam the
collar of the hole Another vein 1n bleached dror.te was cut bekween 462 and
466 feet Sulf.de minerals were present in the core and sludge, but enalyses
showed them to be generally low in metal content (7)

The Ster vein _s in e strong, persistent, sheeted fissure that cuts
mainl, granite gneiss in the Evening Star and Marn.ng Star claims at the south-
west To the northeast in the London claam 1t 18 in Pinto daorite The vein
has a gereral strike of N 30°E and a steep d.p to the northwest Locel
changes in strike are numerous, especially where cnenges in formation occur
The London are shoot, the principal cre body in the mine, was mare then 600
feet long as exvosed in the Star adit, it has been mined throughout a vertical
range of 400 feet Several shorter ore shoots have prodaced some ore Vein
widths renge from 4 to 17 feet, but the higher-grade are usuall, 12 confined
to bands 4 inches to 2 feet in width The rest of the vein filling 1s altered
gneiss or dior.to, gouge, and crushed sulfides Ixcept wliere the vein materilal
wes exceptlionall, low grads, the entaire width of the vcin was muned for muli
feed The vein .s offset by several croas faults, generally of smell dis-
placement Strong strike faults, however, crushed and ground the ore (7)

Ore mined in the carlier days from the surfece and shallow undsrground
workings was sh.pped to the amelter, 1t contained lead carbonate with a high
si1lver contcnt With _ncreased depth the ore became camplcx, consist.ng of
gelena, spnalerite, chalcopyritc, pyrite, stephanite, pyargyrite, end scme
native silver Ore mined in recent years was relat.vely low grade

The Ster minc hes becn inactive since about 1545 The Star mill, how-
ever, cont.naed to mill ore and gob material ootained from the nearby Galt
and Equator mines When vaisitcd in 1949, mill operation was suspended tem-
pararily the me.n Star ad.t was inaccess.ble owing to a cave at the portal
The upper adits also were closcd by caving

Equata (Pb-Zn-Az)

The Equatar mine is soath of the Galt mine and a few hundred feot east
of the north end of the main street oi Neirhert

The claim was located December 31, 1887, by Martin Barrett, ct al
Little could be lsarn.d of 1ts early histor, About 1918 2t wees purchased
by the Gelt M.ning Co to provide a site for an adat that was to bc driven
under tne Gealt upper work.ngs  This proposed work was not donc until many
years lster when both ihe Galt and Equator claims were acquired b Rives and
Stark Tnese claims now arc owned by L B Stark, Neihart, Mont

The vc.n on the Equatar claim was developed by an adat drift ar.ven
northward to the old Galt workings A parallel vein about 25 fect west of the
m21n vein was interse.ted by & crosscat and drifted on  When visited in 1949,
ore was being stoped frcocm both the mein vein and the pereliel vein Both
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veins are norrow, ranging up to 2—1/2 feet in width, they traverse a light-
colored gneiss The main veln is nearly vertical, the west vein dips about
75° toward the east Both veins strike abcut N 15° B

Production records for the Equator mine prior to 1915 are not available
Productacn fram 1915 to 1917, inclusive, is reported to have been 364 toms
of ore, fram whicn 12 08 ounces gold, 13,367 ounces silver, and 273,309
pounds lead were recovered (1ll)

The Equetor mine has been operated an a relatively amell scele since 1944
by the Ster Mining Co , the ore being mllled in that campany's 50-ton
selective flotation plant In the spring of 1949, most of the Ster Mining
Co productian wes made fram Equator ore and gob meterial fram the Galt mine
This canoined mill feed is reported to have averaged about 5 ocunces silver,

2 T percent lead, and 2 percent zinc Production fram the Equator mine during
recent years has not been recorded separately but has been included in the
producticn of the Star Mining Co

VWhen visisted in 1949, the Equator adit was open and in good conditicn
for a distance of about 1,300 feet

Decotah (Ag-Pb-Zn)

The Dacotah mine (fig 7) is about 1 mile northeast of Neihart at the
head of Roct Creek It was located in 1883 by the fether of the present
owners The property holdings, consisting of three patented claims and cne
unpatented claim, first wero prospected by shallow surface workings end two
short edits It wes leased to the Neihart Mining Co in 1831 and operated
intermittently by that canpeny for seversl gsears (9) When visisted by Weed
(29) in 1897, the mine was idle At thaet time the mein adit was closed
by a cave about 300 feet in fram the portal

The minc wes operated in 1911 and 1912 by Charles Whitcamb & Co (26)
It was idle again until about 1924, when it was recpened, and scme mining
was done until 1926 (22-1926) The mine then remsined closed until 19L42,
when Carrol Bennett organized the Bemnett Mining Co A development loan wes
ootained from the Recanstructian Finance Corporaticn The old Florence mill,
acquired from the M & I Mining Co , was remodcled for selective flotetion to
treat soout 60 tns of ore a day Mine and mill were operated continuocusly
unt.l tone latter pert of 1945 During this period about 2,000 tans of zinc
concentrate and sbout 800 tans of lead cancentrate were shipped Reverue
iran these shipments wes sufficlent to repay the R F C loan and also 1ealize
e profit The mine was recpened in 1546 end operated until May 1949, when
the drcp in lead and zinc prices ceused suspension of mining and milling
All holdings of the Bunnett Mining CO are owned by Carroll R Bennett, Mrs
Frances A Clarke, and Josephine A Bemneti, all residing at Great Falls, Mont

No producticn records previous to 1924 are available During 1924-26
productian is reported to have been 456 tons of ore, fram which were recovered
6 42 ocunces gold, 3,453 cunces silrer, 148 pounds copper, 70,757 pounds lead,
and 93,48 pounds zinc (14)
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Production records fram 1942-49 are not available for puolication Such
records as are evallable indicate tone production during thils period to have
been more then 1,000,000 pounds of lead, ncerly 3,000,000 pcunds of zinc,
appreciable amounts of silvor, and same copper and gold

The Dacotah vein hes been developed by four edits ranging fram 100 to
more then 1,200 feet in length (fig 7) Two other adits about 300 feet and
260 feet lcng vere driven an two otner veins, fram which same ore was mined

during the early days

According to an unpublished Buresu of Mines report, the Decotah veln,
in the centrel pert of the Dacotch taim, follows e strang well-defined fissuie
in light-calored gneiss As it continues northeasterly it emters Pinto
diorite, where it tightens end nerrows for a considerable distance, particu-
larly alcng the No &4 adit level The strike of the vein in the gneiss is
elsmost due north, it ranges from N 20°© E to N 400 E in the Pinto diorite
The average dip is aoout 600 to the west The Decotzh vein ranges fram 2
to 8 feet in width The vein materiel is meinly crushed altered countiry rocc
containing gelena, sphalerate, pyrate, and silver sulfices in pcands ana

disseminations

Mine-run ore milled in 1949 contained zinc and lead in a ratio of about
2 51 The zinc cancentrate produced averaged about 52 percent zinc, 3 to
4 percent lead, O 5 cunce gold, and ebout 7 cunces silver a ton The lead
concentrate contained an average of ebout 55 percent leed, 6 To 9 percent
zinc, O 2 ocunce gold, eand 20 cunces silver

Development in recent years fram the north end of the No L4 adit en-
countered a rich wide ore snoot which, however, wes not opened before the
mine closed Good ore was develcoped on the No 2 adit 145 feet above =nd
ebcut 200 feet ferther to the north of the face of the No 4 adit Bull-~
dozer trenching an the surface exposed the vein to the north of the mine

workings

The vein nes had little development above the No 1 adit level, although
same stoping has been daone fram thet level and the No 0 adit level (fig 7)
The Decotah ore shoot as developed and mined rekes about 35° N Indiceticms
are that ore may continue northward for a consideraole distance beyond the
present faces of the No 2 and No L4 adits Development below the No 4 adit
level would require sinkhing fram that level ar the draving of e long adit at

& lower altuitade

When vasited in 1949, mine and mill operations haa suspendea The No 2
end No 4 edit workings apparently were in good ccnaition but were tightly
barricaded so that access was impossible

Silver Belt (Ag-Pb-Zn)

The Silver Belt mine 1s aoout 3,000 feet north of the Broadwoter mine and
about 1 mile northeast of the town of Neihart It is at a high altitude on
the west slope of Neihart Baldy Mountain
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The claim was located Septezber 7, 18868, by James L Ne.hart It was
purcnesed from Ne hart by D L S Barker, et el, in 1900 (3) Barker
overated the mine until 1919, when 1t was sold to the Neaihart Silver Mines
Co , Neithart, Mont (17) This company, which still owns the property,
overated 1t i1ntermittently until 1927 The mine was not worked again until
1935 Frem 1935 unt.l 1938 the mine was workea through the Broadwater mine,
from wh.can workings had been estended through the Black Bird claim and north
along the vein under the old Silver Belt workings Since 1939 only a smll
amount of ore has been mined by lessees

Production records for years previous to 1900 are not aveilable Net
smelter returns for ore shipped between 1900 and 1927 are revorted to have
aggregated $212,920 12 (17) Production from 1902 to 1941, inclusave, 1s
reported to have beun 62,175 tons of ore, from which were recovered 585 59
ounces gold 449,610 ocunces s.lver, 1,183 pounds copper, 663,607 pounds lead,
and 46,970 pounds zinc (14)

The vein first was explored by a shallow shaft sunk on the vein Iater,
a 425-foot crosscut adit was dr.ven to the vein Ore was mined above that
level from a dr.f+ A 100-foot w.nze then was sunk from this adit level An
ore shoot, encountercd 15 or 20 feet south of the winze, was mined to the
adit level Three shoots of ore north of the winze also wecre mined (17)
The downward extensions of these shoots protably were mined late: from the
upoer workings of the Broadsater mine The veiln on the Silver Belt claim
wes consldered to pe cither thc mein Broadwater vein or a branch from it
It traverses Pinto dior te ncar 1ts contact with gneiss According to Faul
Vaovic, Ifleinart, Mont , the vecin split into narrow stringers near the central
Part of the claim Its general strike was about N 10° to 20° W The dip
was nearly vertical, or stee~’lv to the west

Althougn the vein was narrower in the Pinto diorite tnan in the gneiss,
1t contzined very rich silver ore Eerly shivments are reported to have
contained 20 to 300 ounces silver, 2 to 20 percent lead, ¥ to 30 percent zinc,
and 0 02 to O 80 ounce go0ld 2 ton Secondary enr.chment of tne vein from
100 to 150 feet below the surface probably was responsible for tae .arge
silver content cof the ore mined to that depth (17)

Ahen visited in 1011-9, the 0ld uprer workings were covered with slide
rock The m21in adit was closed by a cave at the portal

Black Bird (Ag-Pb-Zn)

The Black Bird claim contaeins the northward extension of the Broadwater
vein It .s ebout three-fourths of a2 mile east of Neihart, one-fourth mile
north of the Broadwateil mine, and one-eighth mile east of the Hartley mine

The claim was located August 20, 1890, by Homer Thomes It was worked

intcrm.ttently by the owners and lessees before 1923 It now is owned by
Neihart Silver Mines Co , Neihart, Mont
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Most of the production was made between 1915 ard 1922 when mined through
the upper work.ngs of the Broadwater minc Net smelter returns to 1935 are
reported to have been $33,360 4O (17) Production date ror years previous to
1915 are not evailable Production from 1915 to 1921, inclusive, 1s reported
to have been 539 tons of ore, from which 66 Ol ounces gold, 46,760 ounces
silver, end 71,489 pounds lead were recoverea (14)

First develorment consisted of a shallow sheft and oven pits ILater, a
crosscut adit was driven S 45° W Tais adit, about 185 feet long, wes driven
through hard Pinto diorite for about 110 feet, then into silicified, altered
gneiss A narrow vein was intersected at about 125 feet The mein vein was
intersected about 50 feet beyond Drifts were driven northward and southward
on both veins A short crosscut was draiven east from thes north drift on the
min vein A third vein was intersected by this crosscut All three v~ins
were stoved irregularly above this adit level A reise from one of tle upper
levels of the Broadweter mine was driven to the main drift All of the veins
are narrow quartz-filled fissures rang.ng from half an inch to 2 feet in
width Sooty silver sulfides, galena, sphalerite, and pyrite occur in ara
alongside the quartz

A Bureeu of Mines semple chipped from a l-inch quartz band showing .n *he
back of the first drift at a point about 125 feet north ox the crosscat
assayed 10 8 percent leed, 14 percent zimnc, 53 3 ounces silver, and 0 05

ounce gocld

When visited in 1549, the main crosscut adit and the north dr.fts were
open and .n good condition The south drifts were blocked by caving about
100 feet south of the crosscut The old surface pits were covered with sliae

rock
Snot+ed HEorse (Au-Azz

The Svotted Horse claim is at a high altitude on the west slope of Long
Baldy Mountain, about 2-1/2 miles southeast of Jeihort It was located in the
e.rly days, but little could be learned of 1ts history The claim now 1s
owned by J J Stecwart, Svokane, Wash , Howard 4 Mur.ay, Annie H Maury and
Verna E Shone, each holding & one-quarter interest Mo production d~ta are
available, + 1t 1s known some ore h2s been shipped from the property

The underground develomment consists of a crosscet ~d.t about 120 feet
long ard = drift ariven southward from the end of the crosscat for severel

hundred feet

The vein ranges from a few inches to about 3 feet an w.dth It strikes
N 15° to 20° E and stends nearly vertical It traverses Pinto dior.te ana
gneiss Eoth walls of the ve.n ere highly z2ltered and Faol.nized The vein
ratzrial 1s mainly altered diorite argneis with 2 narrow stringer of quartz
Pyrite 1s dissemineted in the vein materiel and in some places occurs in
smell messes along the walls No silver, lead, or z.nc minerals are in

evidence
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A Bureeu of Mines sapple of sacked ore found in & smel. cabin neer the
adit portel asseyed 1 02 cunces gold, 44 4 ocunces silver, less then 0 05
percent lead, and less then O 1 percent zinc

vhen visited in 1949, the crosscut adit wes in good ccndition The dr.ft
was accessible but in poor condition for abcut 200 feet, where it was blocked

by & cave

Broken Hall (Ag-Pb)

The Brcken Hi1l nine 1s cn the west slope of Neihart Beliy Mountein, a
short distance east of the Brcadwzter mine The clain wes located in the
1880's, but little could be learned of its early history or development  The
cine wes operated by lessees fran 1906 to 1911 end again fraz 1919 to 1921
Production records prior to 1906 are not avziloble Producticn frco 1906 to
1921, inclusive, is reported to have been 769 tomns of ore, frca which were
recovered O 57 ocunce gold, 42,778 cunces silver, end 72,454 pounds lead (14)

The vein traverses gneiss, which in the near vacinity 1s overlain by
Neihert quartzite It 1s sindilar in cheracter but narrcwer than the Broesd-
water vean Underground workings now are ineccessible

Fairplay (Ag-Pb-Zn)

Fairplay clair is cn the crest of the aivide betwoen Snow Creex and Belt
Creek, apcut 1-1/8 niles northeest or Neahart It adjoins tl e Silver Belt
clain at tane north The clain was located in the 1880's No informaticn
regarding 1ts eerly alstory or develomment is avellable The prcsent owner
is Belle L. Templeran, Butte, Mcnt

Producticon dete previocus to 191) are not aveileble Producticn in 1919
to 1926, inclusive, 1s reported to have been 125 tcns or ore, fran which were
recovered 15 98 ounces guld, 5,098 cunces silver, 28,030 pounds _ead, and
21,002 pounds zinc (14%) Z.nc recovery was nede cnly fram a 57-ton ore ship-
nent in 1926 In addition to the zinc, this 57-tcn shipmont yeilded 3 39
ocunces gold, 1,125 cunces silver, and 15,575 pounds lead

According to Paul Vdovic, Nelhert, Mcnt , the vein 1s a nerrow filled
fissure in Pinto dlorite It has beer developed by 2 short adit The ore
catains gelena, sphalerite, pyrite, sllver sulfides, cansidercble cerussite,

and lincnite
Ingersoll (~z-Pb-Zn)

The Ingersoll claln is one of a group of five cleirs adjoining the Moultan
group cn the north The cleims are on Rock Creek and extend up the side of
the na.n ridge abocut cne-half nilc northeast of the north end of the main
street of Neih.rt They are cwned by Vesta R Plerse, Los hngeles, Carif

The Ingersoll cleinm was located June 6, 1888, by Stephen Pierse Develop-
nent was begun soan after loczction In 1561 end 1892 ccnsideraple drifting
was dcne The pain drift adat later wes lengthened to 1,100 feet, and 2
T5-foot crosscut was driven to the west frcn e point necr the face of tke adit
A 112-100t reise wes driven at a point 400 feet ir 1ra the adit portal A
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drift from the top of the raise was driven to the surface (9) This upper
dr_ft later was eatended northward for 2bout 150 feet and exposed a short ore
shoot The west crosscu* from tne mein adit was later advenced 600 feet to
the Queen of the Mounteins vein Drifts were dr_ven or this vein both morth-
ward and southwzrd The south drift extended to the Gem, or South Caroline,
claim, which aajoins the Moulton claim at the north (17) About $45,000 was
expended 1n develooment up to 1897, but only s.x carloads of sorted ore

were shipved, the last carloed netting only $200 (29)

Gola ralues i1n the sorted ore shipred were somewhat higher thon in ore
from other neerby mines One shipment yielded $15 gold and 10 ounces silver
e ton (17) Production records for years previous to 1904 1re not availeble
Product.on from 1904 to 1917, inclusive, is reported to have been 107 tons
of sorted ore, from wh.ch 11 87 ounces gold, 4,387 ounces silver, end 27,938
pounds leed were recovered (1k)

The Trgersoll ve.n occurs in gneilss, Pinto diorite, end numette, 1t is
reported to have been generally narrow and low-grade It strizes N 10° to
20° E At the soathern end the dip 1s to the west, =t the north the dip
ranges 60C to 800 SE The Ingerscll vein contaired a narrow band of srar
dotted with gzlena, sphalert.e, vyrite, and smell emounts of silver sulfides,
1t averagedless than 6 ounces silver a ton (29) However, it contained some
small h.sner-grade steaks  Another vein 2 feet in wadth, shich was cut by
the west crosscut about 150 feet from the main vein, cont2ined bunches of ore
but averaged lew in s.lver (29)

The main Irgersoll vein may be the rorthwerd eatension of the Moulton
vein or & svil* from 1t, or 1t may be the northwara extens.on of one cf the
veans cut by the Rochester adit cn the Unity claim of tie Joultcn group The
dovnward extensions of the Ingersoll veins and the Ger-Quecn of che Mountains
vein might be develcped at 2 considerably lower altitude by extending the
Comprom-se =dit northward through the Moulton fault and under the old Inger-
scll werk.ngs The veins also might be develored at a mich greater depth by
extending the 300 shaft level of the Moulton mine northward under the Inger-
soll cla.m 2nd then crosscutting

When visited in 1949, both adits on the Igersoll clzaim were inaccessible

Rock CresV (Az-Fb-7r)

The Rcoce¥ Crec+ claim adjoins the Ingersoll cleim at the ecast and the
Lizzie ci2_m at tae south It was located Auzust 27, 1888, by Patriclk Boyle
The clzim was vurchased later for R E Psine, 50 Congress Street, Bostenm,
Mass It now 1s owneu by Paine's heirs, for whom E L Maury, Butte, Mont ,
is agent

The clzin was worhed extens.zel, in the 1890's A srall amount of ore
was prcfuced, but ro production recoras are asailable Sczveral veins were
expcsec by crosscuts and drifts east frcm the moin adit, whicn followed the
ma.n e_n for several nundred reet (17) The main vein .s 1 to 3 feet wide,
1t st 1kes N 10° W ara divs 45° to 70° SW One ore shoo* about 80 feet
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long was found about 200 feet in from the main adit pertal According to
Jesse L Meury, wno examined the mine in 1929, the ore in this shoot averages
38 inches i1n wudth It contains en aver~ge of 2 ounces silver a ton, 2 6
rercent lead, and 3 9 vercent zinc The other veins, explored from crosscuts
driven east from the main adat, fai1led to disclose ore of commercizl grade
These veins have strikes ranging from N 150 E to N LSo E , they dip 70°

to 90° NW Ore m.ned from the shoots on the ma.n vein, after careful sorting,
is revorted to have yielded 80 ounces or more of silver a ton and 16 to 18
percent lead (17) The veins traverse gneiss, Pinto diorite, and amphibolite,
in sore places follow.ng along the diorite-gneciss contact The mein adit

was Inaccessible when visited in 1949 owing to cav.ng ot the rortal

Lizz.e (Az-Fb-Zn)

The Lizzie claim is near the heed of Rock Creek about three-fcurths of e
mlle east of the north end of the main street of the town of Neihart

Te claim was located August 31, 1881, by Michael Fowers, one of the
first discoverers of veins in the Neihart area It still is cwned by Powers!
heirs, Mrs Bertha Powers, Neihart, Mont , one-third, Mrs H W Powers,
Conrad, Mcnt , one-third, and Mrs Jolm Powers, address unknown, cne-third

Early operstions by the owner continued intermittently unt-1 1897
Since then lessees hzve operated sporadically The last work on the claim
was dene in 1943 by W J Powers, Neibort, Mont

Records of producticn prior to 1907 are not av-ilable According to
Weed, the first ore shivrea was from the d.scovery shaft, the 15-ton ship-
rent netted the owner $786 It was estimated that ~bout $5,000 worth of ore
had been prcduced up to 1897 (29) Production from 1907 to 19h3, anclusive,
is revorted to have been 3L7 tons of ore, from which 17 b2 ocunces geld,
30,458 cunces silver, 130 pounds coppeir, and 99,81l pounds lead were
recovered (1%4)

At least four ve.ns occur within the claim Surface cuts indicate the
presence of several other veins T™wo of +he ve.ns have been developed to
shallew depths by six adits The lcwe~ No 1 adit, near the south end of the
claim, 1s 200 feet long The No 2 adit, on a parsllel vein, 1s reported by
W J Powers to be 350 to 400 feet long Two short crosscuats were dr.ven
e2st and west from this adit for distances of 15 and 20 reet, resrvect.vely
The fzces of botn crosscuts are i1n eltered vein meterial Some low-grade
ore occurred in sr2ll lenses in this edit

The No 3 adit, driven on the same vein but about 145 feet higher, 1s
epororiretely 100 feet 1n length It was started i Pnto dior-te 30 feet
east o1 2 large mass of red, feldspathic gneiss A wide veir 1s revorted to
hove been feollowed 1 th.os ad ¢ The strike of the veins . the No 2 =nd
No 3 ad_ts 1s N 10° E , they diop 75° to 80° W No L adit, 100 feet above
No 3, _s revorted to be ~bout 120 feet long It w=s driven on a ve.n
about h-l/?.’ feet w.de contalning ar oxid_zed, honeycombed quartz stean about
1l fcot 1r wadth A short shoot of ore was fourd near the portal and was
mined to the surface, wrere 1t merged with 2 ve.n of sol.d quartz 8 inches
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wide A shaft was sunk an this narrow quartz vein to a depta or 20 feet
Both veins are in altered gray gneiss They strike N 10° to 15° E  The
wider vein d.p> 75° Nw The 8-inch vein is neerly vert.cal

No 5 adit is reported by Povers to be enprox.matels 100 feet in length
A smell amourt of cre was found by this adit It 1s 35 feet higher than the
No L adit and apvarently was driven on the seme vein No 6 adit is 120
feet bigier than No 5 It 1s ebout 120 feet long The vein follcwed by
th.s adit strakes N 6° E and dips 43° to 45° W It 1s _n grey altered
gneiss for most of the length of the ad t, but neaer the face Pinto dicrite
occurs on the hanging wall side A band of aquartz aboat 1 _nch w.de follows
the footwall A small amount of silver sulfide minerals can oce seen 1n and

alongside of this narrcw quartz band

The disccvery shaft, now caved, i1s near the tcp of the mein ridge ebout
L5 feet above and 125 feet north of the No 6 edit portal It wes sunk on an
oxidized quartz vein ir gray gneiss This vein is about 1 foot wide and dips
about 75° N

O+her lar_.e cuts and pits about 100 feet to the east indicate where the
oxidized outcrops of cother veins were mospected According to Powers, a
smell emount of high-grade silver ore wes m.ned from these cuts Mout of the
are sh_pved was mined fram the No 2 and No 3 adits

Veins cixmilaer to those on the Lizzie cla.m have been presvected ¢ the

Crand=11 cleim adjoining at thc north Some cre was prodiced from shallow
workings Several veins have been drifted on on the Rock (reek claim .djoining

at the soutn

Ween visited .n 1949, the No L adat was accessibls for a short distance
berond the portel No 6 adit was access.ble to its face The other adits
were ceved at their portals

Champ_c~ "B  (Ags-P*-Zn)

The Chempion "B' claim adjoine the Lizzie cleim at the ecet and toe
Dacotan cia.m at the west It .s sbort 1 m.le northecast of Neinort The claim
wes located .n the 1880's Little coald be learned of 1ts eerly historys
Marvin E Ccrk.ll of White Sulnhur Swrings, Mont , 1s the mresert owner

Proauct.on date for jears pr_ar to 1919 are not available  Produc*ion
from 12.9 to 1G4o, inclusive, 1s reported to have been 123 tons ar ore, frcm
wi.ch were recover.d 13 T ounces ¢21d, 4,070 ounces silver, 31,474 pounds
lend, and € 574 mounds zinc (1k) Onc c.rlced, or 24 tons, of this or was
shipred to tre Midv-~le, Jt=h, concentrator .n 1943 From this siimment, 2 00
ouncea gold, L15 ounces silver, b,251 pounds lead, and 5,800 pounds zinc were
recovered (1lk)

T o zarzllel veins traverce P.nto d.oiite Froem one edit a 30-foot winze
is rencitcd to neve opeen sunk on a vein 2 feet wade (17) Accardaing to Sam
Will.ioms, Beit Mont , tne east ve.n everaged about 8 or 10 inctcs 1n ndth
and c.prcd stecply to tiac cast towerd the Dacoteh  The strile of both ve_ns
.8 abost the scme a8 those in the Lizz.> claim Vein material on ¢ dump
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of the middle of three adits indicatcs the vein was meinly hone,combed quartz
conte.ning considerable galena, sphalerite, and pyrite Limonite, cerussite,
end probebl; smithsonite also may be rresent A samvle of ore toker from
one ¢f the dumps by Jesse L Maury is reported to have assayed 23 4 ounces
silver, 10 1 percent lead, and 6 8 percent zinc (17)

When visited in 1949, all of the adits were inaccessible

Cormonwealth, Spotted, and Lucky Strike (Au-Ag-Pb)

The Camonwealth and Spotted cleims arc high on tre east slope of the
ridge between Snow Creck and Rock Creek, about 1-1/2 miles northeast of
Ne_hart The Commonwezlth adjoins the Silver Belt cleim at the east  The
Spotted ndjo.ns the Commonwezlth ot the north The unpetented Lucky Strake
claim 18 north of thc Spotted claim

Little historical information could be obteined At cne time the Common-
wealth and Spotted veins were developed by the Red Star Mines Co In 1935
the Carmcnwealth and Lucky Strike veins werse prospected (17) The Common-
wealth and Spotted claims wore purchased at tax sals b3 the mresent cwners,
J J Stewora, Spckene, Wesh , and Mrs Victar G ILeice Cwners o1 the
Lucky Str_kc claim are anknown

According to Schafer (17), the Commonwealth vein was develoved by two
adits, the parallel ILicky Strike vein bv one adit No infarmetion 1s avall-
able regarding the development on the Spotted claim Bota veins ere in
Pinto maorite They renge from a few inches to 2 feet 1n width, widening
locally at intersections or splits The ore mineral is chiefly galena with
small amounts of sphrler.te and silver sulf.des in a gangue of c.rbonetes
and quertz (17)

No data on production previous to 1921 ere aveilable Apparently
because of the verlous leasees and differing loases, product.on records since
1921 are not aveileble for each cleim but have been combined, as follows
Production from the Lucky Strike end Spotted cleims, 1921 to 1G4kl, .nclusive,
1s reported to have been 132 tons of ore, from which were recovered 119 6l
ounces gold, 9,604 ounces silver, 494 pounds coprer, and 2,157 pounds lead
(14) Prcduction from the Commonwealth end Spotted claims, 1935 to 1940,
inclusive, is reportcd to have been T4 tons of are, froam which 35 5 ounces
gold, 4,522 ounces silver, 114 pourds copper, and 2,429 pounds leed wcre
recovered (14)

The mine workings wers inaccessible in 1949

Cumoerland (Ag-Pb-Zn)

The Cumoerland cle.m adjoins the Equator cleim at the east, 1t lies a
short a.stance west of the Moulton cleim The clzaim wes locatea in the
carly 1880's by Duncan McCowan, later, it was petented The Leihart Cumber-
lend Maming Co (Mrs El._za Booth, Great Falls, lont ) is the present owner
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Develorment consists of a 4C0-foot adit, now 1neccessible. The vein
occurs 1n pink gneiss (29), It probeply is the seme vsin frem which some
silver-lead cre wes mined on the Peabocdy claim, which =2dJjoins the Cumber-
land claim et the north., Some high-grede are 1s repar+ed to have been mined
from the Cumcerland claim during McCowan's ownerchip. Leter, it was warked
at intcrvals by lessees. Nothing has been dcne on the claim in recent years.

Peabody (Az-Pb)

The Psebody claim lies between the Galt claim ané the Queen of the
Mountains claim, It wes located March 26, 188, by Eezry G. Klenze et 2l.
The property ncw 1s owned by 0. F. Wedsworth, Jr., ¢/c Edward Byrncs, Boston,

mess.,

The Pecbody vein i1s in pink gneisa., It is reported to be the northward
extension of a vein on the Cumberland cleim, which adjcins et the south.

Production data for years previous to 1922 are not available. Production
far 1922 to 1940, inclusivc, is reported to heve been i52 tons of are, from
which 1.0 ounce gold, 10,433 cunces silver, znd 26,13€ pounds lead werc

recovered (14).

All mine workings are repcrted to be inaccessible.

Benton (Az-Pb-Zn)

The Benton group of 15 prtented cleims is =t the nead of Sncw Creck about
1-1/2 to 2 miles east of Ncihart, The group is comprzsed mainly of claims
located fram 188€ to 18G0 and later acquired by the Bezton Group Mining Co.
Ten of the clesims, Big Snowy, Big Sncwy Fraction, Flors, Spokenc, Lawra,
Last Chance, Blue Cloud, Puck, Loo Loo, end Rebelliorn, ere owned entirely
by the compeny. The Arizona and Unmion claims ars cwn-3 by thke Spencer, Mayn,
and Heitman heirs, Ownership orf the other cleims 1s é&ivided; thc Benton
Group Mining Co. has a 19/30 interest in the Siztewn-tc-One and the Tom
Hendricks cleims and & 1/20 interest in the Snowdr:ft cleim, The Spencer,
Mayn, and Heitman heirs own ths remeining interssts. C. B. Pcwer, Helena,
Mont,., 1s president of tho Benton Group Mining Co. G. X, Spencer, White
Sulphur Springs, Mont., is trustee for the Stencer, Me;—, end Heitman heirs,

First cperations on the claims were ccnducted by =ncir cwners and oy
lessees., The princirel workings were ot tho Big Snowy =_ne, whicn wee owned
end opcrated in 1591 by the Montens Mining Co. (S). Cc=siderable devclop-
ment wes dons 1n 1321 and 1822. The ore mined wes shirsed tc thc Helina
Semplinz Werks (10). Veias on the adJjoining Blue Clouz 2nd Spokene cleims
also were ueveloped. The Big Snowy Mining Co, ownea 2=Z opcreied the Bigz
Snowy mine 1n 1500 (3). During several following years. gooa cre wag produced
by gseveral different lessees. By 1606 control of mcst of the cleims had been
acquered vy the Benton Group Mining Co., of wnica T. C. Power of Helena, Mont.,
wes president (23). All min:ing since 1906 has becn dcze by lessees (17).
Opcraticns were conducted Intermiticntly by Barker Brcwzers, D, L. Ledbetter,
and C, L. K=>»x, end 1n more recent yeers ity the Montanz ~eesing Co.,, Montana
Silver Guzen Miming Co., Lsxingtcn Minirg Co,, end lexZ=zt:n Siiver-Leed
Mines, Inc.
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Records of production for the yeers prior to 1505 arc not aveiladls.
It 1s reported the: up to 1898 prcduction froem the Beaton (Big Sncwy)
mine (fig., &) had a valuc cf mere than $400,000 (29) (17). Production of
the Benton group from 1605 to 1948, inclusive, is reported to heve beesr
54,713 tons of ore, from which 1,033.47 ounces gold, 640,935 ounces silver,
9,407 »pcunéds coppcr, 1,128,733 pounds lead, and 333,357 pounds zinc were
recoversd (14).

The Big Snowy velns were develoved by four mesin adits ranging in length
rom ebout 500 feet to more then 1,600 feet (fiz. 8). Another adit =t the
southern end of the claim was about €00 feet long., From this edit, e crose-

cut w23 driven thrcugh the Sixtsen-to-One claim t0 the veln tha< traverses
the Tcn Hendricks, Ripple, and Flora cleims, Ssveral edits zlso wcre driven
on the Spokcne, Blue Cloud, and Flara claims, wheres develomment, including
reises and winzes, totols severzl thousand feedt..

According to Weed (29), the vein developed in the upper Big Snowy edit
traversed both Pinto diorite and quartzose gneiss. In places the vein
followsd the contact of these formations, The vein meterial was a bluish,
deccmpesed, brocciated gnelss, The walls were soft and highly altered., The
ore minerals in the upper adit wsre confined mainly to 2 nerrcw band o
streak consisting cf loosely compacted sulfides with native silver, usually
only a few inches wide but very rica., In the lower c mein adit the vein
was 3 tc 6 feet wide but nerrowed aprreciably in the diorite, In the lower
adlt tho cre occurred mainly in bunches or small lsnses (22)(17). Tk= cre
was highly siliceous; it contained ebtundant pyrite, with galene, sphelerite,
silver sulfides, ond some gold, Galenz and sphalerite increased 2t depth

(17).

The gold ccntent of the ore wes higher then thet in the orez.;, frcn most
of the mines in the Neihert district. For this reecaon the mine was mrofitably
opcrated from 1892 to 1666 decpitc the low prices of silver and le2d (29).

For sever=l yeers a gravity-type mill was operated at the property. The

mill wesg dismentled meny yeers ago. In later years most of the are wes
millecd in the nearby Lexington 150-tcn flotation plant.

The Lexington Silver-Lesd Mines, Inc., mined a pert of the Tom Hendricks
vein through the Big Snowy cdit and treetsd material from the 3ig Srowy dump.
This ccmpany cecased operating in April 1948. The Benton grour hes been
inective since thet tims, When visited in 194G, most of the old adits were

aved cr otherwise inaccessidble.

RBig Seven (Ag-Pb-Zn)

The Big Seven mine is in upper Snow Crsek Valley about 2 miles northeast
of Neihart, The mine workings ers meinly on the Emmett, Silver Horm, Red
Horse, Jennie Whipple, and Longvicw claims, which are pert of a group of 11
Tatented and 2 unpatented claims lImowvn 2s the Blig Seven group. Thess claiz
are to the west of the Bentcn Group Mining Co. clzinms,
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Most of the claims were locetcd in the early 1890's. The Zmmett was
located Januery 1, 1891, by the Big Seven Mining Cc., which oper=ted the mine
for several years. t wacs orerated leter by D. L. S. RBarker and by the
Mcntana Silver Queen Mining Co. This ccapeny, incorporated in 1535, changed
its neme 2nd cambined with the Lexington Mining Co. in June 190 (22-1¢Lk0).
The Lexingtcn Mining Co. operated the Big Ssven mine until July 1043 end
remodeled and enlarged the 1CO-tcn bulk floteticn mill, formerly constructed
end operated by the Mcrtane Silver Queen Mining Co,, to & 150-ton sclective
flotation plent. The mine end mill then were leased to the Montana Leasing
Co. Operaticns under +his leesing ccmpany continued until December 1, 104e,
when the Lexington Silver-Lead Mines, Inc., acquired control cf the Eig Seven
group cf cleims and the =mill (26), This ccmpeny, with cffices in Spckene,
Wash,, 2nd Weshington, D. C., now owns 21 patented and severzl unpatented
claims, 3Both the Big Seven group and the Lexington group are included in
these holdings (fiz. 9).

Tho Big Seven mine hes been dcveloped by four mein adits., The three
uprer adits were driven southward =lcng the vein, The Big Seven,or lowest
edit, wes driven as a crosscut fcr about 800 feet ond then as a drift on
the vein for 2bout 2,500 feet (fig. 9). A 2C0-foot winze was sunk from this
drift' 2t a point about 1,3C0 fect in from the crosscut. About T7O0C feet of
drifting was done on the 180-fcot winze level. No stoping was done from this
winze level, A Ddlock of ore about 300 feet long, however, was nined to a
depth of about 50 fcet below the Big Seven cdit lcevel In one of the ors sheoots
to thc north cf the 200-foot winze, Tctel develomment, including moeny sub-
levels between the Glover and the Big Seven adits, cggregates meny thousands
of fect. .

According %o Weed (%), the vein followed a well-defined fissure traver-
sing both gneiss and Pintc diorite, t penctrocted the Neihart quartzite,
wvhich covers tiie gneiss a2nd diarite on the southern claims, In this locality
the veln is a2bcut 7 foet wide. It striles N. 20° E. and is neerly vertical,
The veoin £illing is quertz or quartzite partly lmprogneted with ore mincrals,
It often contains considerable cmounts of molybdenite. Scme of the oxidized
ore was very rich but averaged 20 to 50 ounces silver and $5 to $10 in zold
e ton.

North of the quer+zite the vein strikes abcut N. 309 to LOC E, znd dips
cbout 759 WW. It averages about 5 to 6 feet in width in the gneiss. In
the Pirto diorite %t ranges frcm 3 inches tc 2-1/2 feet in width. Vein
Tilling consists moialy of altcred silicified gneiss or diorite in which the
ore ninercls occur in bands or lenses, Samctimes two bends o pay stezks
were prescat, usuelly =long the walls to which they generally were Irczen,
These bands ronged from narrow streeks to 2 feet in width (26). According
to Charles Fcrs, Neihort, Mcnt., bands to 3 feet in width ccnteining ruby
silver were nined in +he stopes above the 19 end 21 intermediatc drirfis.,

The full width of the vein in these stopes was about 12 feet; the henging
wall wasg froctured end very loose.

The ore mined befcre 1897 centained much silver end gold., The cre nmined
in August 1897 is repcried to have contained 100 to 500 cuncss silver and
$50 in gold & tcn. A% that time two to three carloads of ore conteining
about 300 ounces silver 2 ton were obtained fram devolopment (26).
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Records of producticn for the yeers previocus to 1902 are not available.-
Production from 1902 to 1943, inclusive, is reported to hove been 143,27k -
tons of ore, from which 17,538.86 ounces gold, 2,306,353 ounces silver,
63,022 pounds copper, end 523,369 pounds lead were recovered (1k).

~ The orc minerals in the upper verts of the mine were meinly silver
sulfides., Leed and zinc minerals were present in smell amounts only. In
the lower levels, the ore conteined several percent of both leaed and zine.
The Sulfide minerals were chiefly pyrite, galene, sphelerite, proustite,
and perceite. Polybasite probebly wes present. Smell emounts of tetrahedrite
(ar freibergite), chelcopyrite, molybdenite, and arsenopyrite were obserbed

microscopically (17). .

Two cre shocts, eech sbout 600 fect long, were -developed on the Big
Soven 2dit level; they were prospected from a 180-fcot winze from this adit
level for 2 length of over 700 feet. Long adits driven.at lower elevations
fram cther properties would develcp the veins below the present worlings.

When visited in August 1949, all of the upper adits were ceved or
otherwlse inaccessible, Sncw drifts covered the Big Seven adit pertal, It
was reported leter that this adit hed besn reopened end drained during the
fall of 1949 and had been repaired nearly to the winze. . o

Lexington (Ag-Tb)

The Lexington group of five patented claims is northwest of the Big
Seven group, The Lexington, Union, end Mountain View clainms were located
in August 1891 by the Lexington Consclidated Mining Co. The Pennsylvania
and Vesuvius claims were located by Daniel Lenny, et al, in 1891 and 1892;
they were acquired later by the Lexington Consolidated Mining Co. This
company did not opercte, but leased to various lessees. In 1905 the claims
were reparted to be ocwned by Allen Pierse and W, H, Harrison (23). Control
was obtained later by a resident of Choteau, Mont., who deeded it to the
Protestant Hospital in Great Falls, Mont. Subsequently, the clains were-
owned by the Montana Silver Queen Mining Co,, then by the Lexington Mining Co.,
and then by the Lexington Silver Lead Mines, Inc., the present owners.

Principel mine workings are on the Lexington claim, where the Lexington
vein hes been developsd meinly by threc adits ranging from about 360 feet to
neerly 1,000 feet in length. The striké of the vein is sbout N, 20° E,; its

dip is about 80 MW, (fig. 9).

Accarding to gn unpublished Bureau of Mines repcrt, the vein is about
3 feet wide. The vein occurs in Pinto diorite and gneiss; it extends south-
werd under the Neihart quartzite, which overlies the southern end of the
Lexington clain.

No mroduction records are available. It 1s reported, however, that a
considerable tonnage of silver-lead ore was mined., The warkings were re-

ported inaccessidble in 1949.
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Ripple (Ag-Pb-Zn)

The Ripple nine is in uppe::" Snow Creek Valley about 2 niles northeast of
Neihart. It is betwcen the Flors &nd the Tom Hendricks claims, which are
owned by the Benton Group Mining Co., €t al.

" The Ripple clcim was loceted in Mey 1883 by Andrsw J. Briggs. It wes
opereted by the Ripple Mining Co. in 1905 and l906 when 200 to 300 tonc of
high-grade ore was nined monthly (23). An adit crosscut had cut the veirn
about 200 feet below the upper warkings before 1910 (25), The mine wes owned
and operated by Barker Brothers during 1911-12 (26). Later , &n operating
campany wos formed. Dave Berker's half interest was purchased by Robert A.
Rethan, Great Falls, Mcnt. The remaining interests are cwned by Matthew H,
Brown, Williem Brown, end Charles Brown, all of Grea.t Falls Mont. , and
Mrs, Hall, Spokans, Wash,

Various lessees have overated the property. These included C. L. Kirk, ;
the Montana Loasing Co., the Lexington Mining Co., and the Lexington Silver- ;
Lead Mines, Inc. Operaticns cn the Ripple claim were neerly continuous fronm i
1906 to 1924, The mine wes idle fraom 1925 to 1939, In 1939 C. L. Kirk .
conducted a sma2ll operation. The proverty was idle agoin in 1941 and 1942,

In 1943 severael thousand tons of dump materizlwere milled by the Mctena
Leasing Co. (22-1943), Later operations by the Lexington Mining Co. and the
Lexington Silver-Lead Mines, Inc., continued until April 1948, when ell .
nining and milling et the nearby Lexington 150-tcn selective flotation plent
ceased. oo work has been done cn the property during the past yeer.

No mroduction records previocus to 1906 ere aveilavle, Production from
1606 to 1945, inclusive, is repcrted to have been 25,634 tons of ore, which
yielded 1,144, 5k ocunces gold, 523,857 ounces silver, 3,805 pounds copper,
749,937 pounds lead, 2nd 7,235 pcunds zinc (14). Production during 1646 end
up to April 7, 1911-7 , anounted to 974.22 tons of ore end concentrates, which,
according to smelter settlement date provided by R. A, Nathen, ‘had a gross :
velue of $105,815.68.

The mine hes been developed by four mein =dits and by two short zdits
on tho ncrth end of the clainm (fiz. 8). One. of the shart adits wes driven
southward into the Ripple cleinm from the Flora by C. L. Kirk in 1939-40. A
short cre shoct was developed and nined. The other adits developed the ore
shoot, which extends dcwnward to the south under the Neihart quartzite.
Three of the adits were extended inte the Tam Hendrick:s claim and served to
develop the vein on thet clainm, -

The vein, traversing Pinto diorite and quartzcse gneiss, strikes about
N. 20° =, md dips steeply to the northwest, It averages 2 to 4 feet in
width over most of thé length of the claim, The veln m=teriel is mainly
crushed, altered gneiss or diorite and quartz, The sulfide minerals consist
meinly of galenn, sphelerite, and pyrite with a small amount of chalcopyrite
with which silver sulfides are intimetely associated. These mineralcs
occurred both 28 bands and 2s disseminationc in the vein meterial, During
the earlier operations, only the richer parts of the vein were nined. How-
ever, much of the ore mined was sorted out and clscarded to avoid excessive
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renelties for the contained zinc. Scme of the dump meterizl and gob filling
was nilled in later years. Much gob meterial still remains in the cld

stopes.

Several ore shoots were developed from the lower, or Flore, 2dit,
espec¢ially at splits or btranchings of the mein vein, No ore has been mined
below this adit level. Deep development of the Flora-Ripple-Ton Hendricks
vein and its southward continuity under the quartzite could be accamplished
by driving o low-level adit frenm the south side of Neihert Beldy Mountain, .

" When visited in 1949, the upper adits were closed by ceving. The Flcre
adit was closed at the partal by snow and ice. )

Tcm Hendricks {Ag-Pb-Zn)

The Tom Hendricks claim is one of the Benton group. It is south of the
other Benton group claims end in the saddle between Neihart -Baldy and Long
Baldy Mcuntzins, It is about_l-3/1+ niles northeast of the town of Neihart.,®

The clain was located Januery 1, 1886, by J. T. Armington, et al. A
19/30 interest in the cleim wes acquired later by the Benton Group Mining
Co.; the remaining 11/30 interest is owned by Spencer, Mayn, and Helimen
heirs, White Sulphwr Springs, Mont. (sece Benton group). -~ :

, Little can be learncd of 1ts eerly history. It has been mined by D..L.
Ledbettcr, J. J. Stewart, the Lexington Mining Co., the Montane Leasing Co.,
and, after December 1, 1946, by the Lexington Silver-Lead Mines, Inc.
(22-1946), This latter company operated the mine for James A. Allen and-
F. C. Keane, who leased it from the owners in February 1945, Operations by
- this campeny terminsted April 23, 1948. k - -

Production recards for the Tom Hendricks mine ere not asvellable, Because
of the many leasing operations on the Benton group of cleims, production from
the Tom Hendricks mine has not been segregated. It is known, however, that
a large part of the mroduction from the Bentcn group between 19kLk and 1948
wvas nede from the Tom Hendricks claim, G. K. Sponcer has estimated the nct
value cf cre and concentrates shipped during those years 2t sbout $2h3,000.
Ledbeotter is reparted to have produced o considerable amount of rich ore
during the time he operated the mine., J. J. Stewart ls reported to have
roduced about $60,000 werth of are (17).

The Tan Hendricks nain vein has been developed by three main adit drifts,
all of then driven from other mroperties (fig. 8). The upper drift wes
driven a short distance on the vein from a crosscut driven eastwerd frem
the Big Snowy adit, A winze was sunk on the vein frcm this lsvel. This
winze connected with the Lower Ripple adit drift, which wos extended into
the Tam Hendricks claim for several hundred fest. Later, thc adit drift
frcm the Flora clein was extended south through the Ripple cleinm, the
fractional Sixteen~to-One clein, and intc the Tom Hendricks clain for zbout
1,000 feet., Numercus raises connect the lower adit with the upper workings.
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The mein vein and several other veins on which some develorment w=
done traverse light-colored gneiss and Pinto diorite on the Tom Hendricks
clzim. These formations are overlain by the Neihert quartzite, which dips
18° to 30° toward the south. In places the veins extend for short distance

into the quartzite. Some secendarily enriched ore hes been mined fronm some
of .these veins In the gquartzite, which, however, soon become narrow and
unproductive. The main ore shoot on the min vein terminates at the ccatact
of the quartzite capping; it has been develored on all levels above the
lowest, or Flora, adit level, where it was drifted on for seversl hundred
feet. Another vein, appe.rently a branch of the min vein, also was developed
near the north end line of the Tom Hendricks claim.

The main vein strikes a.'bout N. 20° E. Above the Lower Ripple adit level
it dips 75° to 850 NW; below that level it is nearly vertical. "According™to
information obtained from old maps, the vein averaged 3to 4-1/2 feet in
width. The grade of the ore renged from 4 ounces to as much as 190 cunces of
silver & ton.  lecd content ranged from 1.6 to more than 4 percent. Zinc
ccntent in the upper levels generelly was low but increased at depth.

The last company operating the mine at cne time considered driving a
2,000-foot crosscut from the main haulage adit on the Big Seven mine in order
tc attcin an additioncl depth of 155 feet on the main Tom Hendricks vein.

Cornucopin (Ag-Pb-Zn-Au)

The Cornucopic claim 1s one of a group of 12 patented claims on the
northeast slope of long Baldy Mountain near the headweters of the east fork
of Snow Creek, about 3 miles southeast of Neihart. OCne of the claims, the
Ontario, was located in August 1885; the others were located by the Cornucopia
Mining Co. in 1891,

Levelorment consists meinly of three adlt drifts and a 300-foot, 2-
compartment shaft with levels at 150 and 300 feet. Most of this development
vas done in 1891 and 1892 (9) (10). The mine was operated by the Cornucopia
Mining Co. for several yeers, but only a few carloads of ore was shipped (17).
In later years the mine was operated intermittently by lessees. The last
work was donc by Charles Mackey, who advanced one of the adit drifts sever=l
hundred feet toward the shaft. Present ownership is- divided: H. L. Maury
and five sons of Senator James E. Murray hold a three-fourths interest;

A. G. Shone, Butte, Mont., one-eighth; and J. J. Stewart, Spokane Wesh.,
one-eighth, No prcduction records are available.

The vein, ns exposed at the vortal of ane of the adits, is ccmposed of =about
12 inches af rusty quartz with about 2 feet of cltered, banded Pinto dicrite on
each side. It strikes N. 13° E. and dips T8° W. Mcoterial on the dump
indicates the vein traverses gneiss a2s well =s Pinto diorite. Elsewhere the
vein is repcrted to have contained e narrow stringvr of sulfide ninercls
1l to 6 inches in width.- The dunmp material shows the presence of cxides and
carbonates as well as galenc, spholerite, pyrite, and small amounts cf

chalcopyrite.
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A Bureau of Mines semple selected from o small pile of sorted ore found
. on the dump of the adit extended by Mackey asseyed 1.46 ounces gold, 53.5
ounces silver, 5.7 percent lead, 13.8 percent zinc, 0.l4 percent copper,
0.10 percent antimony, end 0.10 percent cadmium.

According to Charles Fors, Neihart, Mont., very little ore was mined,
as 1t contained too much zinc to permit its profitable mining and shipmnt

at that time.

When visited in 1949, the shaft had collapsed end the sheft house hnd
fallen into the resulting depression. The Mackey adit was inaccessible owing
to caving at the portal.

Black Diemond (A _-_Pb-Zn

The Black Dicmond group of five patented cleims in on the ridge between
the upper forks of Snow Creek about 2 miles up Snow Creek from its junction

with Carpenter Creek.

The 'biennial report of the Montana Inspector of Mines for 1909-10 (25)
-states that 1,100 feet of adits had been driven and several veins containing
concentrating ore had been intersected. At that time the property was owned
and operated by the Black Diamond Mining Co. A 50-ton gravity-type mill was
constructed in 1909-10 and operated for 2 or 3 years. The group now is owned
by Ralph G. Perker, Great Falls, Mont. No production deta .are available:

Material in the dunmps near the old mill indicates that the adit penetrated
gneiss and Pinto diorite. The dump at a caved shaft on the ridge 2bove the

adit 1s composed of coarse-grained pPorphyry.

A Bureau of Mines sample of sulfide ore found in the ore bin at the old
mill assayed 0.15 ounce gold, 22.7 ounces silver, 5.4 rercent lead, less
then 0.05 percent zinc, 0.1 percent antimony, and 0.05 percent czdmiun.

When visited in 1949, the mrin adit was closed by a cave at the portal;
other workings also were inaccessible.

Lexington Nc. 2 (Au-FeSo)

The ILexington No. 2 claim, unsurveyed, adjoins the Black Diamond group
at the northwest. It is about 1-1/2 miles up Snow Creek from its Junction
with Carpenter Creek. The claim was located by the Lexingten Mining Co.

A vein in altered gray gneiss was cut by an adit about 20 feet irn from
its portal and drifted on for a short distance to the south, These workings
now ere inaccessible owing to caving at the adit portal. The dumn conteins
large fragments of iron pyrite with a small amount of quartz. The iron
pyrite is ccersely crystclline and is reported to contain a little gold. Some
arsenopyrite mey be present. Virtually no oxidation was noticecble. The
property is referred to locelly as the "ircn" nine.
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I.X.L. - Bureka (Au-Az-Pb

The I.X.L. and Eureka claims are cn the north slope of the rein ridge
between Rock Creek and Snow Creek, about 2 miles northeast of Neihart. The -
clainms were located in the 1880's and were worked extensively before 1897
by different owners and lessees. .ibout 1905 or 1906 a 10-stamp mill and
cyanide plant were constructed on Snow Creek sbout 1 mile up from its junction
with Corpenter Creelt. This plant wos operated for a short tine only. Iater
operations were ccnducted intermittently by lessees. The property now is
owned by Lee M. Ford, et 21, Sun River, Mcnt. : :

No data on production previous to 1906 are aveileble. Production from
1906 to 1932, inclusive, is reported to have been 1,188 tons of ore, from
which were recovered 297.22 ounces gold, 11,112 cunces silver, and 2.807 pounds
lead (14). According to Alex Herrison, Great Falls, Mon%., only one small"
bar of silver bullion was produced when the cyanide plant wes operated. .

According to Weed (23), the ore occurred in dissemineted depcsits in
fractured Snow Creek prorphyry. Development was by a 250-foot shaft with two
levels, several adits, and numerous surface pits and trenches. The ore
oinerals were m2inly sooty silver sulfides with mnganese oxides end some
native silver. Scme ore contained a considerable amount of gold. According
to Weed, the ore did nct extend deeper then 90 feet below the surfece.

All of the old workings were inaccessible when visited in l9_h9.

Mountain Chicf (Pb- Zn-_-ﬂ.;:}

The Mountain Chief mine is on the north slope and at the top of the main
ridge south of Carventer Creek, about three-fourths mile northeast of the
Star group of claizs. .

The clnir was located August 5, 1881. It was purchesed frem the
originel cwners in.188% by ithe Hudson Mining Co. for $18,000 (29). Devclop-
ment wes begun immediately. The first ores mined were very high-grodes
According to Weed (29), over $10,000 worth of ore was extracted during the
sinking cf the first 20 feet of the south shoft near the top of the ridsc.
A concentrator and 2 small srelter were comstructed. The rich ore d4id not
continue ‘o depth. The lower-grade ore was not concentroted or smelted
successfully. When the ore above the upper adits was depleted in 1850, =11
orerations cecsed. In 1893 the property wes owned and operated by Serpssn
Bros., who later abandoned it (18). In 1939 it wos purchased for tazes by
J. C. Barker and Duane Hervig. It now is owned by Mrs. Bulalie B. Toole and
Duene Hervig, Great Falls, Mont. Ho production data are 2availcoble.

" Develorment consists of four shafts, the deepest being 310 feet, =2nd
three or more 2dits (16). According to Weed (29), the upper drift =2dit was
T00 feet long. It cut masses of foldsrar gneiss included in the Pinto diorite.
In ploces the vein follows the contnct of these rocks with dioritc on the
hanging wall and gnciss on the footwnll. About 500 feet in from the portal
the vein crosses 2 porphyry dike. The vein ranges in width from 30 to 40
inches. & crosscut driven into the footwall from this.2&it cuts two veins,
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one at 33 feet and the other at 43 feet. The first vein, about 3 fest wide,
w2s barren where cut. The second vein, abhcut 2 feet wide, contzined a band
of good cre ninercls. : :

A second adit, about 900 feet zbeve Czrpenter Creek, is sbout 1,000 feet
long. The vein exposed in this a2dit is but 2 foct or so wide where it
traverses Pinto diorite for severzl hundred feet. About 600 feet in from the
rortal the vein widens to 2bout 7 feét. It contiins 2n ore shoot that was
stoped tec the uprer adit and to the surface (29). At the surface this vein
is about 2-1/2 feet wide; it strikes N. 4” W. and dips about 82° to 85° SW,

A lower adit, nearly 1,700 feet lcng, was driven southwaid from' the north
end of the "88" claim, which 2djoins the Mountain Chief 2t the northwest. At
thet time the "88" clain 21so wes cwned by the Hudscn Mining Co. No important
ore bodies were enaxntered by this odit, although a vein conteining low-grade
ore was intersected near the face (17). According to W. B. Carroll, Great
Folls, Mont., the 2dit wes driven 2t o slight angle with the Mcuntzin View
vein. When operztions were suspended in 1860, the rrin vein hnd not been
reached. Meterial on the "88" Qump indicotes the adit penetrated Pinto
dicrite, quartz perphyry, hermblende greiss; aAnd red and grzy gneiss. Quartz
vein material containing gnlena, sphalerite, pyrite, ond cholcoryrite was
found in the dunp. :

The dumps =2t the uprer adits conitain severcl hundied tons of oxidized
ore, consisting meinly of spongy rosses of cerussite, smithsonite, mongonese
oxides, limenite, herntite, and quartz, with sticll amounts of gelena,
sphelerite, and pyrite.

Indications zrc thot rost of the ore mined abeve the niddle adit wes
highly oxicdizcd cnd leached. N> ore was niined below the niddle =dit. Ncne
of the nine worlings were accessible when visited in 1949.

Eichty Eizht ("88") (A2-Fb-Zn-Cu)

The Eighty Eizht group of Tive matented ¢lainms extends to both sides of
Cerpenter Creeclk zbout 1 mile up from its junction with Belt Creek. The "88"
and the Fraoction clains’adjoin the Mountain Chief claim ot the north.

Most of the claims were located by the Hudson Mining Co. in the 1380's.
Little work hcs been done since the Hudson Mining. Cc. ccaszd operations in
1890. Tiough sore ore is known to have been minedi from the "88" claim, no
prmduction records =re available. The zroup now is owned by the Combination
Gold Mining Cc., ¢/o W. B. Carroll, Gre=t Falls, Mcnt.

Two soutiward-trending 2dits have been driven cn the "83" clain. The
lower adit is reported to be z2bcut 1,700 feet long. As indicated by the dump
reterinl, this adit renetrated several verieties of gneiss, porryry, and
diorite. A smell 2pount of :znterial on the dunp contains gelena, spholerite,
vyrite, cerussite, anl iron oxides in quertz =nd znkerite. -According te
W. B. Carrell, this adit was driven to develep the Mountein Chief vein at
cepth but was driven neerly parcllel tc cr at o slizht 2ngle with that vein.
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The upper adit is about 40O feet higher in altitude and about 1,000 feet
-south of the lower adit, The dump material at the upper adit is mainly
en altered light-colored porrhyrye. No ore mlnerels were in evidence.

A Bureau of Mines sample of ore found on the lower adit dump assayed
0,015 ocunce gold, 0.2 ounce silver, 17.0 percent lead, 22.3 percent zinc,
and 3.4 percent copper. '

The adits were inaccessible in 1949,

New Alicia eand New Rodwell (Ag-Pb-Zn-Cu)

The New Alicie end New Rodwell claims are about ane-fourth mile north
of the open pit of the Silver Dyke mine. They are at & high altitude e the
north slope of the divide between Squew Creek and Hoover Creek. The claims
were located by e Mr. Cambs in 1923 but later were abandoned. Peul Vdovic
of Nethart, Mont., purchesed the cleims fram Cascade County in 194l.

The New Alicla claim has been explored by numercus trenches and open
cuts and an adlt drift about 150 feet long. The vein followed by the adit
traverses altered, silicified quartz porphyry. According to Vdovic, the vein
is canposed mainly of quartz, It averages 2 to 6 inches in width, widening
in places to 24 inches. It contains galena, sphalerite, pyrite, chalcopyrite,
end their oxidized productse No informeticn is avallable regarding the
develomment an the New Rodwell cleim, No ore has been shipped.

A Bureau of Mines semple taken frm & pile of sorted ore an the New
Alicie adit dump eassayed 1.l ocunces silver, 0,01 ounce gold, 3.6 percent lead,

5e2 percent zinc, and T.5 percent copper.

The adit was caved at the portal when visited in 1cko, .

Hatchet (Pb-Zn-Ag)

The Hatchet cleim is about l-l/’+ miles up Carpenter Creek and about
me~-fourth mile east of the "88" claim. It wes located in the 1880's and
worked intermittently for several yeers., Since then it hes been idle. It
is one of three cleims now owned by the Silver Horn Mining Co., ¢/o J. P.

Healey, Belt, Mont.

According to Healey, the vein was developed by an edit drift 300 to 350
feet 1mg. The dump materiel consists of Pinto dlorite, gray gneiss, ‘

feldsper porphyry, end quertz porphyry. The vein is nerrow and irregulerly
mineralized. Same ore was developed, but it contained too much zinc at the .

time to warrent shipment to a smelter.
When visited in.l9h9, the edit was caved at the portal.

Hegener (Ag-Pb-Zn-Cu)

The.Hegmer group of 10 patented claims la an Mackay Creek about cne-
half to three-fourths mile above its Junction with Carpenter Creek. -
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The claims were located in the carly mining days. They wers ccnsolidated
later into cne zroup by Joseprh Hegener. Mos%t of the developrment during the
early ycars was done on four of the cleims: <the Vilipa, orizinelly the
Fhillipri, Gold Rock, Ccrper Queen, and Beker. Present owners zre John
Hegener ond Marie Hegener, Great Falls, Mmt.

The Vilipe clzim was developed in 1897 by = 100-fcot adit (29). A 115-
foct shaft was sunk on the vein in 19C2. A drift at the botton of the shaft
followed the vein southward for 300 fe\,t. The ~dit was extended to a length
of cbout 400 feet (17). The vein fcllowel the contact aleng o hanging wall
of dark-gr2y nmicaceous schist and a focotwall of altered pornhyry (23). The
ore contains gnlenz, spnalerite, pyrite, and silver sulfides. Polybasite
wag observed in the ore (17). A shiprent of 11 tons of ore to the Puget
Scund Reduction Cc. In August 1901 contained 0.15 ounce gold 2 ton, 259.8
ounces silver a ton, ond 2.7 percent lexd. Another -shipment of about 12
tons, sent to the scme srelter in Februcry 1902, assayed 0.12° -unce gold,
11%.1 cunces silver, nnd 1.0 percent lecd. A Bureau o Mines scmple selected
frorm cre found cn the Vilire dump sssayed 0.06 ounce gold, 111.2 cunces
silver, 0.2 prercent coprer, 0.6 percent lead, and 2.3 percent zinc.

The Gold Rock vein strikes north. It was develored by =~ 100-foot sheft
with a north drift about 50 feet long and 3 265-foot adit drift. The vein
is rencrted to be wide and contains 2 high-grede stringer of sulfides. Sorted
ore mined from this stringer averaged 107 ounces siiver a ton, 8 percent
~coprer, and 6 tc 7 percent lead. The princirel ore ninerzls are galenz,
chalcopyrite, sphaleritc, and tetrelwdrite. Native silver, ruby silver, end
notive copper werc bpresent (17). A shipment of 83 sacks of ore sent to the
United Smelting & Refining Coc. smelter at Gréat Falls in October 18%% ~ssayed
92.9 ounces silver a tocn. lo other -etals were peid for. Ancther shinrent
of cbout 7-1/2 tons *cnt tc the Armerican Srelting & Refining Co. smelter at
Greet Falls in July 1 assayed 4b4.5 ounccs silver 2 ton. i sclected
sauple cf ore from = sz.-z:.]_". vein parallel to and 25 feet distant from the
rein Geld Rock vein is reported by John Hegener to heve ass:yed 1.10 ocunces
gold und T10.25 cunces silver. Three small lots of sorted ore freom the
Gold Reck vein ware shiooed by legsses to the Washioe Szmpler 2t Butte in’
Octcber 1922; ther assayed 0.l ounce z~1d and 94.4 ocunces silver, 0.C3 ounce
gold and 4€.8 ounces silver, and 0.0k cunce gold and 51.0 cunces silver.

The Copper Queen vein strikes north. It was 3cvelcped by two a2dits -
a 165-foot drift adit and a 100-fcot crosscut adit. The principal cre minerals
are similar to those in the Gold Reck vein (17). .

The Baker vein wes developed by a T5~fcot crosscut adit, which cuts o
wide, low-grade, mineralized zenc ccntaining sorme chalcopyrite.

iAccording to John Hegener, the ore produced froa the clzims hod a walue
of $25,000 tc $39,000.

The veins on thc: claims traverse varinus gneisses, Pintc diorite, and

Sncw Creek quartz porvhyry, 2ll crossed by a network of dikes roinly o?
quartz vorphyry and zronite porphyry. The rock formmeticns in the immediate
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ares are brecclated similar tn~ the brecciaticn at the Silver Dyke mine (17).
In places the breccisteld porvhyries contzin masses and smrll stringers of
sulfide minerals thot have been secondzrily enriched. Cnc such zrea on the
ecst side of the Gold Rock claim, near its northern end, hos been prosrpected
by mony shallow pits, trenches, a.nd short adits. Cther breccinated areas
contrining disseminated sulfide minercls occur 2long or near the larger veins
cn the other clcims. They have been rrospected to shellow depths.

When visited in 1949, 21l nmine orenings were inaccessible.
Double X "XX") (Az-Pb-Zn

The Double X claim is on the upper fork of Mackey Creek abcut three-
fourths mile upstream from its junction with Carpenter Creek. It now is
included in the Silver Dyke group of claims. H. L. Maury and A. G. Shcne
of Butte, Mont., are the principal owners.

The claoim was located in the early 1880's. Little could be learnced of
its history or prcéuction. The last work was dane by lessees about 1G34.

according to Schafer (17), the vein follows a well-defined fracture along
a rvorphyry-sneiss contzact. iccording to Jolm Hepgener, Great Falls, Mont.,
it was develored by an =2dit 300 to 500 feet long ond by nurerous pits z2nd
shallow shafts. Mnterizl on the adit dump indicates that the adit penetrated
light-colored altcred porphyry, groy gneiss, and basic dikes. Pileces of
vein quartz found eon the dump contain massive galena, light-yellow sphalerite,
Pyrite, chalcopyrite, and brittle silver sulfides. Weed repcrts thzt the
rich ores of Uvper Meckay Creek were found rainly in rhyolite porphyry; they
were the result of secondary enrichment (29).

The Double X adit was closed by a cave a short distance from its Dorte.l
when visited in 1945.

Dawvn and Foster {P‘b-Zn}

The De.t:m and Foster claims are on the uprer west foriz of Mackay Creck
abtout 1 nile west of the Silver Dyke nine.

The clains were located in January 1850 2nd Jenuary 1891 by Herry B.
Meckoy. By 1897 the vein had been developed by severzl hundred feet of adit
drifts (29). <Zince that time no work has been done. The claims now zare
owned by 4daline A. Kenkel, Great Falls, Mont.

According to Weed, the ore develorped was low-grade and contzined much
zinc (29). A specimen of nearly pure gzlens from the claim contained only
0.15 ounce silver 2 ton. The vein is a well-defined quartz-filled fissure
that follows a2 porphyry-zneiss contoct.

The workings were revorted to be inaccessible in 1949,
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Cowboy (Pb-Zn-Agz)

The Cowboy claim is about one-half mile up Lucy Creek from its junction
with Carpenter Creek. It is about 2-1/2 miles north of Neihart.

The claim was located in the 1880's, but little could be learned of its
early history. According to Sidney Goodman, Armington, Mont., the present
owner, two cars of ore vere shipped in 1896. After that time, the property
was inactive until 1946, when it was leased by Cecil Hoops, et al, Neihart,
Mont. Hoops reopened the main adit and attempted to pump out an inclined
winze that had been sunk on the vein sbout 50 feet in from the adit portal.
A heavy flow of water was encountered. Another adit about 25 feet lower in
altitude then was started to drain the winze. In June 1949 this adit had
been advanced sbout 75 feet.

The vein followed by the main a.d:Lt is in Pinto dlorite. It ranges ‘from
1 to 3 feet in width, strikes N. £2° E., and is nearly vertical. The vein,
ccmposed mainly of quartz, calcite, and ankerite, contains bunches and
disseminaetions of galena, sphalerite, and pyrite, with small amounts of silver
sulfides. Accordinz to Hoops, the winze was sunk on an ore shoot about 75
feet long, which raked steeply to the southwest.

No ore has been shivped since work began in 1946. About 25 tons of
sorted ore is stored on the dumps and In an ore bin near the rmain-adit. A
Fureau of Mines sample of this ore asszyed 4.7 percent lead, 9.8 percent zinc,
0.k ocunce silver, C.3 rercent copper, a trace gold, and less than 0.0l per-
cent tungsten. )

When visited in 1349, both adits were oven and in good ccndition. The
winze was filled with water to the adit level.

Silver Dvke (Az-Fb-Cu

The Silver Dyke mine (fig. 10) is near the top of a high ridze lying
northwest of the forks of .Carpenter Creek; it is about 3-1/2 miles up
Cargenter Creek from its junction with Belt Creek. The deposit wus discovered
during the early days of mining but wes not developed until 1921. During
1922 and 1923, & 500-ton ccncentrating mill was constructed by Stearns and
Rogers. Control of the proderty then was acquired by the Arerican Zinec,
Lead, and Smelting Co. This company began operating in February 1923. In
1926 the mill capacity was increased to 950 tons. Operations continued until
April 1929, when the blocked out orc was depleted. A small production was.
mede later by leasers. The property now is owned by H. L. Maury and A. G.
Shone, Butte, Ment.

Tectal production from the Silver Dyke mine as to tonnage mined and
quantity of silver, lead, 2nd copper recovered was considerably larger than
that of any other mine in the Nelhart area. The tonnoge mined wes obtained
from ¢ comparatively small 2r2a in which the minerals occurred as dissemina-
tions in a brecciated mss of quartz porphyry, granite rorphyry. a2nd gneiss.
The eliptical derosit was approximately 500 feet long and 400 feet wide. It
was mined to o~ deoth of about 150 faet.
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The deposit was mined first by open-cut methods (fig. 10). The ore
mined in the open-pit or glery hole was delivered through chutes to an adit
below, from whence it was trammed to the mill. later, a lower adit about
1,000 feet long wes driven a2t an eltitude of 6,870 feet. Four or more
peralleling drifts were driven from this lower adit at 80-foot centers. Two
sets of vertical raises 100 feet apart were driven to connect with the
workings above. All ore from.the oren-pit and intervening underground
workings then was delivered to the new lower adit, which because the mein
haulage level (30). Ore from the oren-pit wes withdrawn through chutes as
rapidly as possible to prevent packing of the sticky material. During
‘winter months, or when wet weather interfered with open-pit operesticn, mining
wes done underground. Because of the shape, size, character, and attitude
of the deposit, extensive underground workings were not required.

During an 8-month period, 1926-1G27, when about 700 tons of ore wes
being milied deily, the cost of mining, including overhead and management
charges, was only 42¢ per ton (30). At that time mill heads contained 0.78
percent copper, 1.56 percent lead, and 4.48 ounces silver a ton, of which
about 16 percent of the lead and 25 percent of the coprer were oxidized.
Tailings average 0.22 percent copper, 0.44t percent lead, and 0.91 ounce
silver 2 ton. About 23 pvercent of the lead and %6 percent of the copper in
the tailings were in the oxidized forms. Recoveries were excellent, consider-
ing the physical character of the ore and its chemical composition; they
averaged T2.9% percent of the copper, 73.09 percent of the lead, and 80.55

~ percent of the silver. The ratio of concentration was 13.15. A lead con-
centrate and e copper concentrate were produced by flotztion. The le=d con-
centrate wes shippred to the East Helenz smelter; the copper concentrate went
to the copper smelter at Anzconda. Cost of hauling the concentrates by
trick to the loading platform at the railroad, 3-1/2 miles distant, was
$1.50 e ton (30). Production from 1921 to 1948, inclusive, is reported to
have been 1,167,125 tons of ore, from which 1,736.67 ounces gold, 3,177,068
ounces silver, 7,453,527 pounds cqpper, 16,367,760 pounds leud, cnd 8,428
pounds zinc were recovered (1%),

The ore was a complex mixture of both sulfide and oxide or carbonate
ninerals disseminated in a gangue of highly altered quartz porphyry and
gneiss. Minersls present were galena, cerussite, pyrite, chalcopyrite,
mezlachite, czurite, iron oxides, and sm2ll amounts of sphalerite. The silver
minerals were not identified. The ore contained about 20 percent colloidal

material, principally kaolin (17).

The origin of the ore has not becn definitely determined. It is possible
that brecciation occurred when the Carpenter Creek porphyry wnas injected into
the more brittle Snmow Creek porvhyry. Solutions containing the ore minercls
penctrated the breccin and were deposited irregularly. The nearby Whippoer-
will and Savage veins mey have been the feeder channels through which the
minerzl-bearing solutions circulated.

In 1949 the adits were inaccessible; the big open-cut had sloughed from
the sides a2nd contcined much debris. Access raises from the underground
workings were caved.

Lo22 - 56 -



Savage (Pb-Zn-A

The Savage mine 1s on the east side of Sauaw Creek about one-fourth mile
from its junction with Carpenter Creek. The cleim was loczated in 1885 by
the Savage lLode Mining Co. For meny years it has been included in the Silver
Dyke group of cluims. It now is owned by H. L. Maury (2/5) and A. G. Shone
(3/5), both of Butte, Mont. The mine was operated by Buskirk, Berlend Bros.,
and Pa.ul Vdovic in 1011-8 and 1949. The ore mined znd some coarse tailings
from the old Silver Dyke mill were trected in a smell selective flotation
plant erected by these lessees at the site of the 0ld Silver Dyke flotation
plant.

In the earlier days, the mine wos worked through o 100-foot sheft sunk
on the vein. Ore was stoped to obout 50 feet above a drift driven north from
the bottom of the shaft. The present lessees drove an' adit drift on the
vein from near Squaw Creek to” the shaff and beyond for a length of 400 to
500 feet (fig. 10). Some ore was found just south of the shaft and wzs
stoped for a short distance sbove the 2dit level. This work terminated
during the summer of 1949. No production data are available. -

The vein traverses an altered gray gnciss. It strikes N. 40° to 45° E.
and dips 750 to 80° NW. Where exposed in the stope south of the shaft, the
vein is 3 to 5 feet wide. It is composed mainly of altered bended gneiss
containing some disseminated sulfides, with two narrow bands of sulfide
minersls near the walls. The vrincipel sulfide minerzls 2re galene,
sphalerite, and »yrite, which usually occur in fairly large crystalline form.
Some of the sphalerite and pyrite cre coated with films of silver sulfides.

" A Bureun of Mines scmple of ore found In the mill ore bin assayed 0.025
ounce zold, 29.8 ounces silver, 3.1 percent lead, 3 6 percent zinc, and 0.1
percent copper.

Power for the small mill was obtained from the Montana Power Co. line
leading to the nearby Silver Dyke mine. Both lead and zinc ccnecentrates
were produced. The lead concentrote was trucked to East Helena. The zinc
concentrate was shipped to Great Falls.

When visited in 1949, the adit was in good condition and accéssible -to
its face, 2bout 75 feet north of the old shaft.

Whippoorwill {Blottecr) (Az-Fb)

The Whippoorwill claim, potented as the Blotter, adjoins the Double X
claim 2t the northeast. It is on the ridge between the heedwaters of Mockay
Creek and Squaw Creelk, =2bout onc-hnlf mile southwest of the Silver Dyke mine.

The claim was located in the early 1880's. It has been worked inter-

mittently since 1884 by the Whipmoorwill Mining Co., the Silver Dyke Mining

Co.,-and by verious lesseces (10). The last work was done about 1922 or 1923
by the Carpenter Creek Mining Co. The present owners are H. L. Maury znd
A. G. Shone of Butte, Mnt.
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. The Wippoorwill vein occurs along & cantact of Snow Creex quartz Dorphyry
with gneiss. It was developed by & shaft reported to be 250 feet deed, with
crosscuts and érifts on several levels (l). A 40-foot winze wae sunk, a.nd.
scme drifting wes done by the Silver Dyke Mining Co. in 1922, "Ten tans of -
lead ore is reparied to have been shipped during the same year by the
Carpenter Creek Mininz Co. (22-1922), '

The are is repcrted to contein galene, sphelerits, la.nd. noteble amounts of
chelccpyrite. The silver content is low, except near the surfece, where it
1s secondarily enriched (17)

The mine warkings were inaccessible in 1949,

Shermen (Flamsburz) (Ag-Pb-Zn)

The Shermen clain, Survey No. 10,442, was known for meny yeers as the
Flemgburg, It is an Carnenter Creek a.bout 3-1/2 miles up Carpenter Creek
from Belt Creek a_.nd. about 150 yards southea.st of the Savage m:Ul

The claim wes located in the 1880's end wes opersted intermittently
a smell scale for several yeers. Lessees Operated the property &bout 1933
o 193Y and produced same ore fram a shallow adit and surface pits. In '
recent years the lower adit was reopensd by Berland Bros., Buskirk, and Vdovic.
& small mill was constructed., Some ore and dump material were milled. A
bulk lead-zinc-silver concentrate was produced on one large concentrating
table, Some dump meterial was treated later at the Savage mill., The property
is owned by H. L. Mewry (7/10) and A, G. Shone (3/10) both of Butte, Moent.
No production date are aveilable,

According to Pawl Vdeviec, the vein has heen developed at an adit drift
abcut 400 feet long, by an adit crosscut about 50 feet long, and by a shaft
about 35 feet deep, The adit drift follows a fissure vein in Snow Creek
porphyry and graj gneiss, The vein, from 2 inches to 24 Inches wide, strikes

N. 15° to 4319W, It dfps 75° to 809KE. According to Wm. Meheney, NEL.AEI"'G, Mont.

the are in this adit cccurred iIn short lenses renging in width from 1 to 12
inches., " The vein wells were kaolinized and soft.

Scrted core mined from the shaft and a smell underhand stope is reported
by Véovic to have contained as much as L6 percent lead and 3€ %o LO ounces of
silver a ton. Galeng, sphelerite, pyrite, chalcopyrite, and silver sulfides
ere the mrincipal sulfide minerals, Same cerussite also is mresent. Schafer
(17) reparts the presence of pyramarphite occurring as thin needles associated
with the galena. The gangue minerals are calcite, limonite, ankerite, and
guartz, A Bureau of Mines sample of ore found on the dump a.t the lmr adit
assayed 1,4 ounces silver, 22.2 percent lead, 21 1 percent zinc, 1.1 percent
coprer, end a trace gold. .

When visited in 1949, the lower adit was blocked b,,r a cave near the
portel; the shaft hed caved. '

Minute Man (last Eope-Westzard) (Ag-Pb-Zn) _

The Minute Man, known also as the Last Hope and as the Westgard claim,
is on the side hzll south of Carpenter Creek about one-fourth mile south
fram the Savage mill, It is about 3-1/2 miles northeast of Neihart.
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According to Wm. Mehaney, Neihart, Mont., the claim was located about
1924 by Thoras Westgerd. ‘It was worked intermittently by him for severzl
yecrs. After Westgard's death, his interests were acquired by Dan Reeder
and George Spehn of Great Falls, Mont. No developing has been done in recent
years, nlthough = new road was bulldozed to the mein adit in 1948,

Production from 1932 to 1944, inclusive, is reported to have been 317 toms
of ore, from which 5.45 ocunces gecld, 3,278 ounces silver, 2,839 pounds cobper,
33,912 vounds lezd, and 31,771 pounds zinc were recovered (lh),

Develomment cansists of severzl adits and a 48-foot shaft with a short
drift. One of the lower adits is reported to be about 300 feet lang (17).
The mein adit, according to Mehaney, is about 700 feet lang. It follows a
vein that occupies a strang fracture in gneiss., The veln renges fram 2 to 7
feet in width. 3Severzl ore shoots were encountered. Sorting of the ore to
& high-grode shipping product, however, wes difficult because of the softness
of' the vein material and the wells, The vein exposed neer the portal of the
upper 2dit 1s camposed of three bands of quartz 12 to 24 inches wide separated
by 6-inch bands of silicified gnelss. It strikes about N. 60°W. =nd dips
80° HE. The dump 2t this =2dit conteins vein materiel consisting mainly of
honeycanbed, iron-stained queriz with cerussite, limonite, hematite, and
possibly smithaonite,

Vein zeterizl found on the dump at the lower 2dit consists of altered
gneiss and quartz containing gelena, sphalertie, pyrite, chalcodyrite, =2nd
srall amoupts of silver sulfides. A Burceu of Mines sample selected fiom
this materizl asszyed 0.5 ounce silver, 16.3 percent leed, 1.5 percent zinc,
1.3 percent copper, and 2 trnce gold. -

Ceved stopes nlong the strike of.the vein followed by the main adit
indicate its strike to be nbout N. 60° W., the scme as the strike of the vein
showing at the upper 2dit. The workings, however, appear to be on different
but porallel veins. .

When visited in 1049, the adits and the sheft were inaccessible owing to
caving. :

Big Ben Molybdenum (Mo}

. - The Big Ben group of eight claims and o millsite is on' the north slope
of the ridge between Snow Creek and upper Carpenter Creek, about 2-1/2 miles

northeast of Neihart.

Three of the claims were ioce.ted by Frenk Mansikke of Neihart, Ment.,
in 1922, He located the other claims and the millsite between 1526 =nd 1540.

All of the cloims still are held by Mansikka..

The Big Ben property is repcrted to have been examined by the Climx
Molybdenun Co., Anaccnda Ccpper Mining Co., and the U. 3. Vanadium Corr. In
1938 the Feder=l Mining & Smelting Co. obtzined an option and &id considerable
surface trenching, sz2mpling, and geclogic mapping. At the request of the War
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Production Board, the property was examined by the Bureau of Mines in 1gk2
as n possible strategic source of molybdenum.

Tn 1943 the Burecu of Mines begen end completed a pregranm of dierond
core drilling, channel-senpling of t"le underground workings, surveying, and
metalllurgicel testing. Four diamond core-drill holes were drilled .for a
corbined length of 1,365 feet. The entire length of the Big Ben lcwer adit
was channel-sampled in 5-foot sections. Although the full extent of the
mineralized zone was not determined, core-drill holes and adits penetrate
e prism 520 feet long, 270 feet wide, and 365 feet deep. Weighted averages
of the drill core semples ranged from 0.19 to 0.26 percent MoSp. Channel .
samples for a continucus length of 2G5 feet in the lower adit ranged from
0.01 to 0.32 percent MoS2 and avereged 0.21 percent. Metellurgical testing
indiceted that concentrates contining 84 to 88.9 percent McS,> can be produced
by standard flota.tlon (8) .

Development consists min]:y of an upper 290-foot adit and = 340-foot
lower odit in the Great Ben No. 2 and No. 3 claims. The upoer adit is at
an altitude of 6,006 feet, 78 feet higher than the lower edit. The face of
the lower adit is almost directly under the portal of the uprer adit. Short
drifts and crosscuts have been driven on the more highly rinerclized fissures
exposed in the adits. Numerous surface trenches and pits have been dug; one
series of trenches with a combined length of about 500 feet wes excavated
in 1938 by. the Feder=l Mining & Srmelting Co.

Mens ikke has extended the lower adit about 40 feet since the Bureau of
Mines completed its investigation and has drifted to the east 2long 2 fracture
following the contact of Carpenter Creek granite porrhyry and Snow Creek
quartz porphyry. '

When visited in 1949, both adits were in gecod condition and accessible
to their faces.

The deposit appears to be 2 stoclwork in which molybdenite a2nd other
associated sulfide minerals occur in irreguler fractures and as disseminations
in silicified zones in pre-Beltian gneisses, porphyries, and Pinto diorite.
The principzl rock In the Big Ben areza is a rhyolite rorphyry, lozally
known as Snow Creek quartz porphyry. It occurs as masses 2nd as dikes that
cut older gneisses, schists, and diorite. A later Intrusive rock, the Car-
venter Creek granite norphyry, intrudes the Snow Creek quartz porphyry. Both
forrations have been fractured and sltered. Most of the fractures are quartz-~
£illed; meny of them contain molybdenite. The degree of mineralization
differs in the different rocks. Samples from the gneiss indicote the mineral
content to be lower than that of elther the Snow Creek quartz vorphyry or the
Pinto diorite. The Carpenter Creek granite porphyry is only slightly
mineralized. Much of the minerslized area is covered with overburden renging
from 3 to 15 feet in thickness.

Molybdenite, the principel valuable mineral, is sssocicted with pyrite

and minor amounts of gzlena, chalcopyrite, and fluorite; it is replaced
rertly by molybdite (hydrous ferric molybdate) to a depth of 15 to 20 feet
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below the overburden. The molybdenite and galena =re essocizted intimtely.
The presence of tungsten was noted, but semples indicate the average WO3

content to be less then 0.0l percent.

The occurrence of moybdenite on Snow Creek about 2,500 feet south of
the Big Ben deposit, and in the vicinity of Maclny Creek about half a mile
and more to the north of the Big Ben is reported by Schafer (17).

Frisco (Ag-Pb-Zn)

The Frisco claim is near the northern limits of the town of Neihart.
The claim was locnted originelly in June 1882 but was abandoned later. It
was relocated October 10, 1886, by Charles Crawford, et al, and subdivided
into town lots, some of which extend across Belt Creek. In 1939, some of
these locts on the west side of Belt Creek were purchased frcm Charles Fors
by Spelm and Klies for use as a tumnel site. An adit wes driven N. 80° W.
from that site for about 625 feet to prospect for a vein considered to be
the southern extension of the Equator vein. Two veins were intersected. The
first was crossed at about 445 feet, the other near the face. The first
vein was drifted south for about 20 feet, where a raise was driven on a 'short
ore shcot. The vein at the face of the adit was drifted on Ffor about 10 feet.
The first vein contained some ore btut wes considered too nerrow to warrant
further development. Both veins are narrow, quartz-filled fissures in hard,
gray eneiss. The flrst vein, where the raise was driven, contailned galenz,
honey-yellow sphalerite, and pyrite with coatings ._.nd f':.lms of trittle «ilver
sulfides. No ore wos shlpped.

A Bureau of Mines sample selected from sre found tlie dump
assayed 51.6 ounces silver, 0.07 ounce gold, 33 .3 Dercent ead, md 9.5
percent zinc.

When visited in 1949, the ndit was open.and in_good condition to the
face.. The raise hzad caved.

Graham and Hollowbush (S & R) (Ag-Pb-Cu

The Graham and Hollowbush, or S & R, mine is on the west side of Belt
Creek near its junction with O'Brien Creek et the southern end of the town
¢f Neihart. Present ownership was not lecrned.

The vein, believed by scme peorle to be the southward extension of the
Breadwater vein, first was develovned by an adit driven cn the vein from its
outcrcp near the water level of Belt Creek. According to Cerl Faller, Neihart,
Mont., sore rich silver cre was mined from this ndit. No further work was
done on the cl=im until 1934. The proverty then was leased by Gecrge Spehn
and Den Reeder. A 250-foot sheft was sunk in the foctwzll of the vein, and
crosscuts on the 1l00-end 250-foot levels were driven to the vein. Drifts
were driven north and scuth on both levels. One short ore shoot was mined
between the 250-foot shaft level and the adit level. Operaticns cessed in
1943, when a2dditional pumping equipment was nceded to handle the larzge flow
of water encountered on the 250-foot level.
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Much of the cre mined was toco low grade to permit shipment direct to
the smelter; it accurmlated on the dumps. This meterial wes milled in 1gh2
and 1943 in the Klies Milling Co. mill, later Mnown as the Neihart Mine &

Milling Co. mill (22-1942).

Production records for the early orverations are not aveilable. Producticn
from 1934 to 1943, inclusive, is reported to have been 5,636 tons of ore,
from which 6.25 ounces gold, 28,038 ounces silver, 3,506 pounds copper, and
186,445 pounds lead were recovered (1k) . _ .

According to Joe Boucher, Bavre, Mont., the vein was about 2 feet wide
on the adit level; on the 100- and 250-foot levels it was 4 to 6 feet wide.
It strikes north and dips about 80° to 85 W. The vein is composed mcinly of
quartz or silicified, altered, gray gneiss. The ore minerals occurred meinly
in en irreguler band 2t about the center of the vein. Silver sulfides, pyrite,
chalcopyrite, galena, and spheolerite elso are isseminzted through the vein
material. A Bureau of Mines seample of mterirl of this type found on the
dump assayed 2.5 percent lezd, 2.5 percent zinc, 4.3 ounces silver, 0.l per-
cent copper, and a trace of gold.

According to Boucher, the vein splits a short distance north of the
crosscut on the 250-foot level. The mnin ore shoot rakes to the south. No
ore has been mined below the 250-foot level.

When visited in 1949, the adit was inaccessible owing to caving and
accumilated water. The shaft and headframe apparently were in good conditicn;
the shaft was filled with water to about 75 feet below the collar.

Ruth Mary and Fitzretrick (Az-Fb-Cu)

The Ruth Mery end Fitzpatrick claims are on the west side of Belt Creek
about one-quarter mile scuth of the town of Neihart.

The Fitzpatrick cluim was locoted in 1883 by Johm largent. It wos
surveyed for patent in October 1883. In 1910 it was owned by Robert Ford (25).
It now is owned by lLee M. and Elizabeth W. Ford, Sun River, Mcnt. Thé two
veins on this claim were developed by adit drifts. The mmin vein was developed
by two adits, the upver one being short. The main, or Firzpetrick, adit,
about 30 feet below the upper adit, was driven about 750 feet to the north
end line of the Ruth Mary claim. Ore was stoped a short distance in from the
portal of the Fiszpetrick adit up to the upper adit level. Farther south,

& number of reises ranging from 45 to 120 feet in length were driven in other
short ore shoots. The second vein, sbout 100 feet west of the main vein, wes

drifted on for about 100 feet.

The Ruth Mory claim, unsurveyed, adjoins the Fitzpatrick claim at the
south. Though elso located in the 1880fs, little develorment was done until
long after orerations on the Fitzpatrick claim hed termincoted. Arrangerents
were mnde by Tony Faller, then the owner of the Ruth Mary cleoim, for the use
of the Fitzpatrick adit. Fealler then advanced this adit another 550 feet a2nd
for several yecrs thereafter mined the Ruth Mary at intervels. A royalty of
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25 cents a ton on 2ll ore shipped wes paid the owners of the Fitzratric claim.
The Ruth Mary claim was later leased to McCaffrey and willianms, who rined a
srnll amount of ore (22-1522). Some werk was done sbout 1934 by Ton and
Charles Huxley. Other lessees produced & smnll amount of ore in 1537. Since
then the mine hos been idle. Present owners are Earl and Carl Feller, Neihart,
Mont.

. One ore shoot nearly 100 feet lcng on the Ruth Mary cloim wes mined for
a short distance =2bove the adit level. According to Sam Williams, B=1t, Mont.,
this ore shcot occurred zbout 1,100 to 1,200 feet in from the edit portal.
A 65-foot winze was sunk on the vein at the 1,150-foot point, where the vein
averaged 3 feet in width. A heavy flow of water prevented further sinking.
Several other ore shoots were develored and mined. The ore shoots in the Ruth
Mary claim were a2bout equally spaced ﬁlons the o.d.;t usually at deflections on
the honging-well or west side of the vein; 1t w"dened at these points to 2 or
3 feet and contained a rich bend or stringer 6 to 8 inches in width. The vein
is reported to be cut off by a fault at the face of the adit.

The Ruth Mary-Fitzpatrick vein cccurs in gray eneiss. It strikes N. 3° E.
and dips 85° NW. The vein walls are altered slightly to sericite and kaolin
(17) . The minerals are mainly silver sulfides with gnlens, sphalerite, pyrite,
and o small amount of chalcopyrite. Cerussite was sbundant in much of the
ore mined. The presence cf this mineral along with small smounts of malachite,
ezurite, and contings of supergene ruby silver indicates secondary enrich-
rent (17). A Bureau of Mines sample of some ore found in an old ore bin
asseyed 0.0C5 ounce gold, 21.3 ounces silver, 1.4 percent lead, 0.2 percent
copper, 0.1 percent zinc, and less than 0.1 percent atirmony.

According to Carl Faller, 12 tons of ore shipped in 1934 averaged 268
ounces silver a ton. Earlier production records are not available. Productim
from 1934 to 1937, inclusive, is reported to have been 50 tons of ore, from
which 5,096 ounces silver, 1,630 pounds lead, and 251 pounds copper were
recovered (14).

When visited in 1949, the ma.in adit was accessible for about 100 feet,
where it was blocked by the caving of an old stope. The adit drift cn the
west vein was cpen and 'in good c¢ondition.

LeRoy (Johennesburz) (Au)

The LeRoy claim, one of a group of seven retented claims and a2 millsite,
is about 4 miles.northwest of Neihart.. This area is considered a pert of the
Montenz (Neihart) district, althcugh it also has been known 2s.the Johannes-

burg district.

The LeRoy mine is abcut half a mile up Johannesburg Creek, a west
tributary of Belt Creek. The claims were located scmetime prior to 1205.
At thet. tize, they were owned by Nelson and Meetzger, who drcve a 1l00-foct
adit with several srosscuts. These crosscuts indicated 2 minerslized zone
about 20 feet wide (23). The claims were a2bondcned later but were relccated
April 13, 1907, by the Johannesburg Gold Mining Co. This compony sank 2
500-foot shaft with drifts on .several levels, - Comsiderable work wes &cme on
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the 300-foot level, where extensive bodies of low-grade ore were rencried
(25). later, the claims agein were abandoned. They were purchased sventu-
ally for texes from Cascade County by Paul Vdovic, Neihart, Mort., who is
the present owner.

According to Vdovic, the best ore wes cut by a crosscut on the 200-foot
level. The ore occurs in silicified altered zones in a hornblende gneiss,
meinly in smll quartz-filled fractures conteining iron sulfides, iron oxides,
and & little chalcopyrite. The ore is reported to have averaged =2bout 0.20
ounce gold a ton, although picked somples asseyed $106 to $550 in gbid.

A Bureau of Mines sample of some of the best appesring ore found on the
dump at the shoft assayed 0.14% ounce gold , 0.05 ounce silver, 0.05 percent
coprer, 0.05 percent nickel, a2nd 21.0 percent iron a ton. About 800 tons of
oxidized ore is on the mine dump. No ore has been shipped or milled.

When visited in 1949, cme of the adits south from the shoft was open and
in good condition. The shaft was filled with water to within 20 feet of the
collar. Pits and open-cuts on the claims north from the sheft had slcughed.

Other Mining Claims

Other located and mtented mining claims in the Montena (Neinart)
district have been mentioned briefly in reports .and publications. A nunber
of these claims are reported to have been productive of some ore; virtuelly
2ll of the o0ld workings now =2re inaccessible. Several of the following
claims are included in groups or mines heretofore described.

The Ccncentrated and Monarch claims (Ag-Pb) are pert of the Florence
group now owned by the Bennett Mining Co. They 2djoin the Florence and
British Lion claims on the west. According to Weed (29, a2 1,500-foot adit
was driven at a slight angle toward the Florence on a vein that averaged
3- 1/2 feet in width. A crosscut neer the face of the adit intersected another
vein. The Inspector of Mines for Mentana reported in 1891 and 1392 tkat
the vein was developed by a 1,500-foot adit, and a 2-compartment winze that
was being sunk et a point 250 feet in from the adit portal. In 1891 the
winze was 60 feet dezp. Operztions were discontinued in 1892 because of a
heavy flow of weter encountered in the winze. One 7-ton shiprent of ore -
yielded 108 ounces silver and $5 gzold a ton (3)(10).

The Neveda claim (Ag-Pb), Survey No. 2680, adjoins the Galt claim at
the north. It was loczted in October 1886 by William Kane, et al. It now
is owned by Neihart Realty Co., c/o J. P. Healy, Belt, Mant. (29/30), and
L. B, Stark, Neihart, Mont. (1/30). According to Stark, the vein on the
Neveda clzim is & continuation of the Gelt vein. It has been developed by
a 250-foot shaft with severnl levels. Some good silver ore is reported to

have been mined by early owners.

The Hidden Treasure claim (Ag-Pb) lies west of the Broadweter claim;
it adjcins the Atlentus ond Meggie claims cf the dartley group 2t the south.
An =2dit several hundred feet lcng waes driven on the Hidden Treasure vein by
ezrly operators. No work has been done for many years. It is owned by
Mrs, J. E, Sites and Nete Chamberlain of Helena, Mcnt,
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Several groups of claims were lecated meny years ego on both sides of
Horley Creek near its junctisn with Belt Creek. This locality is abcut 2
miles northwest of Neihart. According to Weed (2G),.the Imperial group of
eight claims kad a 450 foot adi%, the Royal group hnd e 200-foot adit, =nd
the Granite Mountain group had a 225-foot adit. QOre samples fror the
Granite Mountain group are reported to have assayed as high a2s 12 to 20 per-
cent copper and several dollars in gcld. No work h2s been done on any of
the clzims for mny yeers. ‘All .workings are inesccessible.

The Blizzard (Ag-Pb) is a fractionel claim between the Pennsylvania clsim
of the Lexington grouv and the Spotted claim. It 1is on ths top of the ridge
between Snow Creek and Belt Creck. Little could be learned of its early
history. According to D. L. ledbetter, Great Fzlls, Mont., & sho?t 40 to
50 feet deep was sunk on the vein; some rich silver cre wos mined. The claim
is owned by Edith Ledbetter. Great Falls, Mont.

The Bull of the Woods clzaim (Au-Ag) is neer the top of the west -slope
of the Neihart Beldy Mountain about half o mile east of Neihart. The claim
wes loczted April 1, 180, by Herbert L. Robinson, et al, .Later it was
owned oy Dorcus B. Cottler of Great Falls, Mont., who sold it to D. Reeder
end Claus Erlondson. Erlandson's three-fourths interest was purchased loter
by P. Vaovic of Neihert, Mant. Neihart quartzite is the only rock formation
exposed. A q_ua.rtz-filled. fissure vein occurs in the quartzite. According to
Vdovic, early miners are reported to hove mined & smell emount of high-grade
silver ore fram this vein,

Barker District

The Berker district includes the area in the vicity of Barker, Hughes-
ville, and the heedwaters of the Dry Fork of Belt Creck. It is zpproximtely
10 miles northeast of Neihart and about 9 miles east of Momarch (fig. 1). All
of the Barker @istrict 2t one time was within Cascade County. With the
forration of Judith Basin County in 1020, most of the mines and mineral
devosits in the Qistrict camc under its jurisdiction. The ccamen boundary
line between the two counties now cuts through the western part of the district,
leaving a few mines and mining claims in Cascade County. The underground
wvortings of several mines now in Judith Basin County extend into Cascade
County. The mines and minersl deponsits in Judith Basin County will be
Gescribed in o serarate report on that county. Only those mines on the
Cascade County side of the district will be described here. (On the Cascade
County side, two proverties have been worked rzther extensively but inter-
rnittently; several others have becn worked on a smell scale by lnssees.
Little systematic development hzs resulted. .

Feirnlay and Bon Ten ij-Zn-A::)

The Fairrlay and Ben Ton claims are on the east side of Berxer Mountain
about threc-fourths mile west o Bughesville. The claims were located in
the 1890's. Thecy werz operated intezrmittently by their cwners ané lessees
until cbout 1892. Nct much was done, nowever, until 1942, when the cleirs
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were leased by the Thorson brothers of Mcnarch, Mont. From 1944 to 1946 they
were operated by Andrew Fineide and Ray Cecil of Monarch, Mont. Since then
the properties have been idle. The Fairplay clain is ownsd by Mrs. Minnie
Browning, et 21, of Belt, Mont. Cascade County records show the city and
county of Denver, Colo., to be the owner of the Bon Ton clain.

The ore occurs in replecements along the contact of thin-bhedded Madison
limestone end granite porphyry (29). The deposits average 2bout 3 feet in
width. The contact strikes N. 3° W. and dips T0° NE.

The Feirply cleim has been opened by an 800-foot adit, which follows the
contact for about 300 feet. An ore shoot about 60 feet long was developed
at a depth of about 140 feet below the surface. According to George N.
Bennett, the ore in this shoot had been mined above the =2dit level before
Februery 1945. At that time, a winze being sunk from the adit level hed
reached a depth of 50 feet. The extent of the development on the Bon Ton
claim could not be learned. :

The ore nminerals are mrinly galenz and sphalerite with pyrite a.nd a
srell arount of chalcopyrite. Celcite and quartz are the principal gangue

minerals.

Production records prior to 1942 are not available. The sorted ore
produced between 1942 and 1946 wes shipped to the U. S. Smelting, Refining,
& Mining Co. smelter at Midvale, Utah. This production is reported to have
amounted to 1,956 tons, from which were recovered 7.00 ounces gold, 8,793
ounces iilver, 1,863 pounds copper, 289,600 pounds lecd, and 749,400 pounds
zinc (14).

The adit on the Fairpley clainm wes 2ccessible in Septermber 1949.

Silver-Bell (43-Fb-Zn)

The Silver, Southemrm Bell, and Bell clains are a2 short distance west zand
north of the townsite of Berker, formerly known as Clendernin. The Silver
and Southern Bell clains are in Cascade County. Most of thé Bell claim is in
Judith Basin County. According to MacKnight (13), the Silver and Bell cleims
were located October 13, 1880, by HE. C. Foster.

The claims were overated quite extensively for severcl years. Turing
1883, 2,500 tons of ore was produced and smelted in the Clendennin smelter.
This ore is reported to have been mined from the upper workings in the Silver
clainm; it averaged 21 ounces in silver and 50 percent lead. About 420 tons
of ore was nined from the lower workings, but this ore wes not shipped until
after the railroad was built to Barker in 1861. Scre of this ore is reported
to have contained 200 ounces silver e ton. From 1884 to 1890 thc mine wes
closed (11). In 1852 the mine was operated by J. T. Armington, E. D. Barker,
& Co. (9)+ According to MacKnight (13), the production in 1892 from the
lowcr workings amounted to rore than 20 carloads of ore; 8 carloads were

produced from the upper workings.
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sfter Armingtcn, Berker, & Co.  stopved operations, nothing further was
done until 1928 or 1929, when the mine was leased by Paul Vdovic, et al.
According to Vdovic, 58 tons of cre was shipped during 1929; this ore averaged
L2 ouncos in silver a ton ond 42 percent lend. The prorerty has bcen idle
since 129. The Silver and Southern Bell clzims are owned by Mrs. Minervas
L. Davis, Gre=t Falls, Mont. The RBell clain is owned by the Armeda Co.,
¢/o George Buston, Great Falls, Mont.

Development on the Silver claim consists of several upper cdits and
open cuts cnd a lower 2dit driven westword from near the Dry Fork of Belt
Creek. An 80-foot shaft was sunk the rortal of the lower adit in 1892. Omn
the 80-foot shoft level, 2 crosscut was driven north about 60 feet, where a
vein 6 feet wide containing banded lead =2nd zinc sulfides was intersected.
When the mine wes leased in 1G28-29, a drift wes driven westward 2lcng this
vein for about 40 fecet. A crosscut was driven southward throuzh a hard,
black, breccinted rock for sbout 50 fecet. This rock contained scattered
crystals of lead and zinc sulfides. A heavy flow of water from the northwest
ccrmer of the shnft prevented further exploration. .

According to Weed, the cre occurs ot the contact between the lirmy shale
of the Barker formeticn and an intrusive sheet of porphyry (27). According
to MocKnight, the ore mined frenm the upper workings contained moinly lead
cerbonate interbedded with the limestone (13). Scried materiel founé on
the shaft durp contains lead ond zine sulfides. A Bureau cf Mines sample -
of this moterinl asseyed 2.005 ounce zold, 3.2 cunces silver, 5.8 rercent
lead, 8.0 percent zinc, 0.05 percent corper, less than 0.10 nercent cedniunm,
and lcss than 0.01 ne-..ent nickcl. .

When visisted in 1949, all of the upmer adits and the open-cuts were
caved and inaccessible. The lower ndit wos accessible for a short distance
but was in very poor condition. The shoaft was full of water to within
about 20 feet of the collar.

Carbonote gL:::zpins* Creelfz District

The Carbonate district (unorganized), also known as the Logging Creek
district, is neer the head of logging Creek, zbout 14 =miles northwest of
Neihart. It covers an area of approximately 10 square miles. Most of the
mining claims arc arrenged in contiguous Aroups cn the north slope of the.
Little Belt Mounteins, about 1 mile northwest-of Mount Pilgrim; several of
these cleims extend across the divide into Measher County. A few claims
lie to the north, enst, and south nt distonces of one-half to severzl riles

fron the rmin groups.

Most of the clzims are at altitudes greater than 7,000 feet. The district
of cne-helf to several niles from the rain grouvs. h

. Most of the claims are 2t altitudes greater than 7,000 feet. The district
is accessible by Forest Service roads nnd trails during the sumrer and ecrly
fall. Deer sncw covers the area during the long winters. Althocugh the roads
and trails arc used infrejuently, they are passable to trucks and some
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autcnobiles during dry weather. The mountain slopes near the crest of the
divide are rounded. Erosicn hes cut deep, steep-walled canyons e both sides
of the divide. The north slopes generally are heavily forested with spruce,
fir, and lodgepole pine. O(nly a small short-seascnal supply of water is
evailable for mining end milling at the properties, but at lower altitudes
scme springs provide a year-round flow.

Many cleims wers located and patented during the 1880!'s or 1890's,
Numerous other claims were located but later abandoned. No deep or extensive
developing has been done. Most of the old shaft, adits, and open cuts are
caved or otherwise lnaccessible.

The ore deposits occur in the metamorphosed zcones of sedimentary rocks
at or near cantact with lgneous rocks or in fractures in limestone same
distance from the intrusive rocks. Virtually all of these deposits ere =zmall
and, because of their 1sclated location, have not been profitable to mine.

Nilscn (Ag-Pb-Au)

The Nilson group of 21 patemted claims ic in secs. 3L, 32, and 33, T.
15 N., R. 6 BE., end secs., 5 end 6, T. 14 N., R. 6 E. The clailms are owned
by G. W. Nilson, Great Fells, Mont, Same of the cleims were purchesed fram
Cascade County at tax sale in 1940 or 194l. The rest were purchased fram

C. W. Hay, the original owner.

According to Nilson, two short adits have been driven along the contact
of an ignecus rock and limestone. Both of these adits were reported to be
inaccessible. No ore has been shipped from any of the claims.

Gavender (Ag-Pb-Au)

The Gavender property, consisting of three patented clains - the Admiral
Dewey, the Overlocked, and the Gold Bug - is west of the Nilsom group. It
is owned by J. A. Gavander, Great Fells, Mant. The contact of a quartz
porphyry with thin-bedded, steeply dipping, shaly limestone has been pro-
spected by many shellow pits and short adits. Dumps at several of the old
pits indicete they were sunk mainly in an altered iron-stained porphyry. A
snall amount of cerussite and galena was found on ane of the dumps. No work
hes been dme for several years. No production records are available.
According to Mrs. J. A. Gavander, a small amount of ore was shipped fram one
of the claims many years ago. When visited in 1949, the pits and open cuts
had sloughed and the adits were closed by caving.

Copes (Ag-Pb-Zn)

The Copes property, cansisting of four unpatented cleims -~ the Ajex No, 1
end No. 2 and the Leadville No. 1 and No. 2 - is about 1 mile southeast
fram the Nilson group. Two of the southernmost claims are in Mezsgher County.
The claims were located in the 1880's by Copes, Sr., and were worked inter-
mittently for meny years. In recent years they were worked on a smell scale
by the Copes brothers. V. E. Copes of Neilhart, Mont., 18 the present owner.
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Devclopment consists of numerous shallow shefiz, open cuts, end short
edits. The principel workings ere on a nerrow ridss extending sputh from
the divide, where a guertz vein crosses flat-lying ceds of thick-bedded blue
limestonee This vein strikes N. 56 W.; its dip is verticcl. As exposed
alang the outcrop, it is lens-shaped, abcut 24 incres in rexirmum width, and
within a length of about 20 feet tapers ot both endz to & knife edze. A
20-foot shaft wes sunk & short distance southesst c¢# the outcropping lens
but encountered only a few neirow flat-lying secms <f quertz end calcite.
An adit was driven scutheasterly fron the northwest side of the ridge sbout
75 feet below this outcrope Dump goteriel at this zdit contzins a amall
enount of golsna and cerussite. V. E. Copes reports 4 tons of high-grade lead
ore was shipped fram the open=-cut in the cutcrop. 4 Bureau of Minses sanple
selected from ore specirens found on the dump at ths open-cut essayed 0.005
cunce gold, 3.5 ounces silver, 19.8 percent lezd, zud 6.9 percent zinc,

When visited in 1949, the shaft, cribbed.with 10-inch round ticbers,
wes in good condition. The opan cut in the owtcror wes partly filled with
debris, The w&dit wos caved. '

Other Mining Clains

Nunerous other mining claimsa were located in ti:e ddstrict yezrs ago.
Meny of these clailms were patented. The little informeotion aveilable re-
gerding these claims is given in the following:

The Excelsior and Geane By clains (Ag-Pb) are scuth of the Gevander group.
Same of these claims extend across the divids into Mescgher County. Steve
Pozdzr, Great Fells, Mont., is the owner. :

The Purnell end Beard of Trade cleins (Ag-Pb) zdjoin the Excelsior and
Gone By cleims on the esst. Most of' theso cleinms exz in Mecgher County.
They are owned by Michael F. Jecobs, Kzliopell, Mont.

The Even Exchange cleir (Ag-Pb) is north of the Parnell end Board of
Trads claims and west of the Nilson group. It ic owned by Antcn end Millie
Seidl, Great Fells, Mont.

The Palmetto No. 2 cledm is gbout 1-1/2 niles e23t of the Nilson group
in tho SW1/4 sec. 34, T. 15 N., R. 6 E. It wes locetud June 7, 188y, by
John W. Allen, et zl., The Caubinotion Gold Mining Co., c/o W. B. Cerroll,
Greet Folls, Ment., is the present owner.

The Interocean cleinm 15 about three~fourtha nile north of the Palmetto
No. 2 clain in the NWL/4 sec. 34, T. 15 N., R. 6 E. It wes loceted Merch 25,
188, by Frenk Marion, et al. Aurcon R. Shull of Lowistown, Mant., is the
present owner. )

About 1937 or 1958 a srell stemp nill wes cwnstructed by 2 men nconed
Arbogast to mill gold ore frau a cluin northwest of the Gevonder clcims, -
According to G. W. Nilson, Groezt Fells, Mont., the =ill was operzted for &
short time only and then dismantled. Nothing further wes learned about the

clein or its operatim.
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Thunder Mountain Distriect

The Thunder Mountain district enbraces an erea an the north slopes of
Thunder Mountein about 3 miles southwest of Manarch and about 4 miles north-
eest of the Carbonete dlatrict. The district's principel nining interest
is its iron-ore deposits. ) .

Thunder Mountein, the principel topogra.phic feature, attains ‘& maxirun
altitude of 8,000 feet. The mein noss of this isoclated mountein 1S a lecco-
lith of granite porphyry, which intruded an area of limestcnes and miceaceocus
shales., Erosion has removed the upper beds of the sedimentary rocks,
exposing the core of the mcuntain and encircling sedimentery formations.
Deposits of iran minerals occur alang the contact of the granite porphyry
and the zedimentary rocks on the northern slopes of Thunder Mountain.
According to Weed (29), the scdimentary rocks locally heve been baked and
neteriorphosed by the igneocus intrustion; the soft micacecus shales were
changed to hard, flinty, brittle hornstone. The irom ore is in pert a re-
place nment of the sedimentary rocks; it occurs between then and the prophyry.
The deposits are lens-shaped. They occur at irreguler intervels over e
distence of ebout 3 miles. According to Goodspeed (6), the irmm minerels
are mainly linanite, hemetite, and ncgnetite; bends of these minerals up to
2 feet in thickness are .interbedded with mimerous thin layers of shale.

Eleven nining claims have been located end to end end along the cantect
. of the igneous ond sedinentary rocks. These clains, in two groups under
separate ownership, contain ell of the known iron deposits in the district.
They are accessible anly by & rough trail that leeds to the clains froco

Manarch.

Albright _(_Fe )

The Albright holdings include the Albright, Lost Chance, and Velley
View clains an the western cnd of the grouping eand the Mayflower, Roosevelt
No. 2, Big Horn, Hunbolt, and Ircon King clains on the horthecstern end. The
claircs were located in 1901 by Villa C. Albright. They were prospected
extensively during the early dz=ys but have renained idle for neny yeers.
Mrs. Alice Shedoen, Livingstan, Mont., is the present owner. No ore hes

been shipped.

The orc bodies, cansisting meinly of linonite, hematite and magnetite,
occur elaig the contact of granite porphyry and thin-bedded linestane and
shele. Cn the first three ¢loins at the west, the strike of the contuct
renges fram N. 68° E. to N, 85° E., The dip cversges ebout 70° NW. On the
four eastern clains the stike ranges fran N. 73° W. to ebout N. 42° W. with
the dip about 70° NE. One lens-sheped deposlt exposed on the Velley View
cloin is reported by O, C. Mortscn of Great Fells, Mant., to be 20 feet wide.
A lens of about the sare widith occurs o the Hunmbolt clainm. A lens on the
Roosevelt No. 2 cleir is reported to heve a nexirnm width of 46 feet.

The deposits have been prospected by meny pits, open cuts, and shzllow
shafts. An adit cuts ane of the lenses zbout 125 feet below the ocutcrop.
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According to C. W. Brezee of Mcnerch, Mont., who hed a lecse on the cleins
in:9)+2, the ore exposed in the adit is similar to that exposed in tkhe sur-
fuce workings, : ' '

According to Wecd (27), anelyses nndes for Albright showed the ore to
contein 76.9 percent FegO, 0.07 percent FeO, 0.03 percent MnO, 8.80 percent
510 , O.T4 percent AlpOsz, 0.03 percent S, and 13.36 percent HoO - totel 99.93
percent. According to 3 H, Albright of Hclena, Mont., an anclysis of e
scwple of ore medc by the Western Steel Co., Chicago, Ill., showed it to
cantain 67.21 percent irm » & trece of phosphorus, and a trace of mangenese.

The clains are at altitudes above 6,000 feet, A road formerly connected
the properties with the railroad at Monerch, e distence of 3 to 4 =iles. In
recent yecrs the reilrocad was removed. The old roazd now i3 inpasscble for
.cars or trucks. The deposits arc accessible only by foot or cn horseback.
The old workings now are coved or otherwlise inaccessible.

Hurricene cnd Tomado__i_Fe)

The Hurricene, Tornado, and Edne clalns are about centrelly located in
respect to the 11 petented cantiguous cleins along tae north slope of Thunder
Mountsin, The clzina were located in 1887 and 1888 by Ethelbert J. Sanford,
et 2l. They were known ot ane tine as the Frenk Merion group. Asrcen Re
Shull of Lewistown, Mont., 15 the present owner.

The 1ron deposits ere sinilar in occurrence and character to those m
the Albright claire edjoining at the east and west. They occur elong the
contact of ¢ tine-textured granite porphyry and thin-bedded lizestcne and
shale. The strike i1s about Ecst, the dip cbout 72° N. The deposits arce lens-
shaped, ranging in width to a maxirmn of about 20 feet. A Burecu of Mines
scrple, taken in 1943 fram en. open-cut on the Tornado claim where the deposit
was 18 fect wide, ascayed 46.32 percent iron. Anelyses of five sarples teken
in 1936 by C. W. Bruzee of Mmerch, Mont., averaged 52.9 percent iran. These
sazples also canteined a small auount of copper, about 1 percent lead, and
about 2 cunces ‘'silver a ton. According to Weed (27), the deposits were re-
ported to contein $1.50 to $3.00 gold & ton. ' -

Other Iran Deposits

" J. F. KEenp 1n als book "The Ore Deposits of the United States" states:
"An oxtonsive bed of very excellent carboncte ore hés been discovered with
coel near Greet Folle in the Send Coulee region of Mantenc.' Being neer coal,
linestane, and other iron ores, it praciscs to be of considersble importunce.”
No further informatim regerding the deposit is available,

Gold PlE.CL'_}I‘S_

A sprl) enount of placer gold hes been recovered fram seversl gulches
in the Neihert, Borker, end Logging Crcek ereas. Most of those gold placer
deposits were worked meny years ogo an & snell scele. They proved to be low
grede and socn were cbendoned.  Smell-scale monuel operctlans have been -
conducted an Hoover Creck sbout 6 miles north of Neihart, cn upper Pilgrim
Creek north of the Carbecnate district, on Snow Creel above its junction with
Carpentcr Creek, end on thc Dry Fork of Belt Creck below the town of Barker.
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Scme snmall-scele operztions were undertsken on the Missouri River ebout
5 niles southwest of the town of Cascade. The placer gold in this locality
was extrenely fine and difflcuit to recover.

The total producticn of placer gold 1n Casca.d.e County fram 1504 to 1914»8
inclusive, is reported to have been cnly 1ll. 56 ounces valued at $239 (12).

NONMETALLIC MINERAL DEPOSITS

Nenmetallic (industrial) pinerals have not been nined to any great extent
in Cescade County, mainly because of the linmitations of locel markets. Line-
stame has been nined for snelter and sugar plent use. Gypsun was nined znd
Processed scne 35 years ago. Fire clay is being nined for use in the scelter
et Greast Falls. A hard, dense .sandstone has been used in the constructicn
of saze local bulldings. Deposiits of bentanitic clay s2re found in a number of
areas, but ncne of this clay has been utilized except by a few local
fexmers for lining irrigation ditches. A dike containing fine nica is
reported near the town of Milligan. Kootenel shale and clay are nined and
nenufactured into brick near Great Falls. Send and--gravel are produced at e
nunber of locelities for highwey cand canstruction purposes.

Lirmestcne

Linestone formerly was nined at a quarry in Belt Creek Canyon in sec, 22,
T. 16 N., R, 6 E,, about 9 riles by road northwest of Monsrch. For nany years
this linestone wes shipped to Great Fzlls for use in the spelters and to
Chinook for use in a . sugar factory. The quarry 1s owned by the Anacctnde
Copper Mining Co. It wes operated at ane time under lease by Matt Antconich
of Monerch, Mont. No limestcne has been nined since the branch line of the
Great Northem Rajilroed fran Armingtan to Neihart was removed in 1945.

According to Weed (27), the lincstone occurs in the Ma.dison forcatian.
The thinly bedded linestones about midwey in the series were quarried for
quicklime producticn and for use as smelter flux. Analyses show it:-to be a
very satisfactory rock for these purposes.

Weed also states that limestone nodules occurring in the clay beds above
the cozl seawn: near Belt were used locally for na.kigg quickiine.

Fire Clay

Fire clay, used nainly at-the copper--apd zinc-refining plents of the
Anacanda Copper Mining Co. in Great Falls, is nined intermittently in sec. 31,
T. 19 N., R. T E., ebout helf 2 nile northeast of Aringtcn. The clay occurs
as a shele in a bed about 5 feet thick; it is interbedded with flat-lying,
reddish sandstcne of late Cretaceous ege. This bed is zbout 150 feet =bove
the coal sean that was nined extensively scme yeers zgo.

The deposit 1s owned by the Anaconda Copper Mining Co.; it is worked

at intervals by J. O. Rendall cf Arringtan, Mont. The shale is rined under-
ground. Roan 2nd pillar nining methods are used, ine rocus being turned off
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frau a nain heulage adit thet has been driven N. 25°W. into the bed for
several hundred feet. The shale in place 1s dry and caupect. It is ground
in a pug nill and tempered before it can be used as a fire clay.

Gypsun

Gypsunn wes nined and processed in Cascade County frem 1908 to 1915. The
gypswn wes nined fran a deposit in secs. 13 and 24, T.'17 N., R. 6 E.;, about
l pile east of Riceville. Riceville, an the now abandcned Neihart branch of
the Great Northern Rallway, is about 9 niles south of Armington. The deposit
is on land owned by Wn. Gerhart, It formerly was owned by HE. L, Roblnson,
who transferred the minerel rights and 2 right-of-way to Janes H. Hall by
a deed dated Avgust 30, 1909, The present owner of the rnineral rights was
not learned. , '

According to rerry (15), the first operaticms were canducted by the
Mackey Plester Co., This canpany was succeeded by the United States Gypsum Co.
Adits were driven into the steep slape of the hills about 700 feet above Belt
Creeks Rom and pillar methods of mining were employed. The gypsum was
hauled by wagon to Riceville, where it was shipped to & processing plant in
Great Falls, The crude gypsum, after being crushed, wes celcined into plester,
Markets for the plaster were mainly local but scme plaster wes shipped as far
as Seattle, Wash. About 100,000 tans of gypsum 18 reported to have been
shipped to Great Falls., Because of difficulties encountered 'in obtaining
leases an lands other than the 40 acres then being mined, the United Stetes
Gypsum Co. trensferred its operatians to Heath, Mont., Much difficulty wes-
experienced in mining the deposit because of its irregulerity. Although it
was 15 feet thick and without partings at cne place in the mine, it pinched
cut in abcut 100 feet, Throughout most of the mine the bed averaged L to 6
feet in thickness. It hed 2 gemerel northwest dip of about 59,

The gypsum in this area occurs interbedded with gray-green shale and
sandstane near the top of the Otter formatian of upper Mississippian age.
All workings were caved and ineccessible when the properties were visited by
Bureau of Mines engineers in June 1948. '

Another gypsum deposit occurs on the Goodnan rench in gec, 1, T. 17 N.,
R, 6 E., about 3 niles north of Riceville. A processing plant wes built on
Belt Creek about 1 nile north of the Goodmen rench by the Aluninun Plaster Co.
in 1900 (15).  The deposit is an land now owned by Sidney Goodren, Arningtan,
Mont., It wes prospected by an.adit driven eastward into the side hill for a
distance of seversl hundred feet. Only lenticular ncsses and thin seens of
gypsun were encountered. Two adits, 500 and 615 feet long, also were driven
into the side of the bluff on the west side of Belt Crieek. No camercial
bodies of gypsun were developed by either of these adits. The processing
Plent was. operated for a short tine only on gypsun hauled by wegon fran other
properties east of Riceville (15). When visited in 1949, all of the adits.
had caved and were insccessible, . .

Bentonite

Bentonitic clay occurs abundantly in Cascade County, particularly in ths
vicinity of the town of Vaughn about 12 nmiles northwest of Great Fells,
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Outcrops of this neteriel ere -exposed alcng the benk of an upper bench, which
rises abruptly frco the velley about 2 niles north of Vaughn Erosicn clso-has
exposed the bentunite at noany places in the bottam and sides of = smell

velley thet extends into the bench about 4 miles northwest of Vaughn. Most

of the sm2ll valley is included within the bounderies of the Fomcus and cther
nining clains. These clairs aibrace en aree of 520 acres in secs. 2 and 3,

T, 21 N., R. 1 E, and secs. 34 and 35, T. 22 N., R, 1 E. They cre held by
locatian by Cerl Lemnmer, et =1, of Grect Fells, Mant. ' B

The bentonite 1s interbedded with locsely ccpacted, shely sendstines
Wiere exposed elang the sides of the nmain highwey, the bed avercges about 4
to 5 feet in thickness, Farther west in the small velley the bed is rore
irregular and contodns lenses up to 15 feet in thickness. The clay is not
unifore in campositia; 1t generally is of poor quality and ccntiins con-=
slderzble free sand end smell lenses of shale, . However, same of the cley
_appears to be a good quelity of bentcanite. Sa::ples of scxie of the hard,
shaly, unweathered naterlel when irmersed in water produces a gelatincus mass
ccnpercble with that Pproduced 'by sexples of same of the best q_uality Scuth

Dekota bentcnite.

The d.eposits heve not been developed for exploitetian. Spdll emounts of
the bentcnite have becn used by locel fermsrs or ranchers for lining
irrigation ditches. The claims, loceted by Lermer, et al, are within a short
distance of the branch of the Great Northern RaiJ.roa.d. fran Vaughn to Shelby.

U.